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FOREWORD

s

Lawpanoe P, Grayson
National inssisute of Bduenslon
Washingsan, 0.0,

Janaph M. Bladenhach

Direasor, Continuing Bduantion for Enginearing
Univaraity of Bouth Caralina

Golumbia, Bouth Oarolina

Wa ara dalighted to ba able to publish thase PROCEEDINGS of tha Firat World Confaronge on Continuing
Education, and to have them available at the opening of the meaeting. This confarance s a major avent, as it ia
the firet tima that saveral hundred people with speakars from 28 countries on five continents have gathaered
at a professional, rathar than a gavernmantal, maating to discuss the topio of continuing education for
anginears. This thema is important to enginasrs in avary country, sinca the rapid advances in tachnology and
tha changing needs of each natlon require angineere to continua to updata their knowledge so that thay can
best serve their countries, themselves and their fellow men,

The Conference also is significent bacause of tha cooperation exhibited by the participating organizations,
The mesting is sponsorad by the University of Mexico, the Americen Soclaty for Enginsering Education
(ASEE) through its International Division and its Continuing Professional Developmant Division, tha United
Nations Educational, Scientific and Cultural Organization (UNESCD), the Pan American Health Organization
(PAHD), the Pan Amaerican Union of Engineers Association (UPADI), end the Secretariet of Human
Settlemant and Public Works of Maxico (SAHDP). Their involvemeant has helped assure that thaintersts and
needs of many nations are being addressed, and that the results of the Conferance wili be made known to
those persons throughout the world who can bensfit from tham.

The PRDCEEDINGS are meant to servs saveral purposes, First, thaey contain ail of the papers that ths
speakers will present. Since the full documents are available to every participant at the time of presentation,
the speakars will not have to give the details of their work, but can use theirtima to discuss the major paints
in their papers and engage in a dialog with the audience. Further, additional papers are contained in the
PRDCEEDINGS that are to be used to give a fuller set of ideas on a given topic and to provide a basis for
discussions with their authors. Although the PRODCEEDINGS is a working document of the meating, it also is
an historical record of the Conferance, both for the people who attend and for persons who cannot coma to
Maexico City at this time, but who are interested and involved in the continuing education of enginears,

In order to make this document of increased value to the readers, and to help those who attend the
Confarence, we havs included phatographs, biographical information and addresses for all of the authors,
session chairmen and key persons involved in organizing the meeting, so that they may be recognized during
the Conference or contacted at a later time.

Wa hope that the PRDCEEDINGS satisfies its purposes and meets the needs of the Conference
attendees and of those interested in reading the papers that have been presented. We further hope that this
conference is highly successful, so that it may be followed by future professional meetings of engineering
educators from many nat'ans, not only to discuss continuing education, but also other topics of importance
to the field. Through mutuat understanding and discussion of each others prablems, we can all benefit.

We owe a special debt of gratitude to the University of Mexico and to its representatives for serving as
host for this Conference.

Lawrence P. Grayson
and

Joseph M. Biedenbach

April 25, 1979
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WELCOME
FROM CONFERENCE
CHAIRMAN

FIRST WORLD CONFERENCE ON
CONTINUING ENGINEERING EDUCATION
April 25-27, 1979 cccveeee. Mexico City

Please reply fto:

Deportment of Engineering & Applied Science
University of Wisconsin—EXTENSION
432 North take Street
Madison, Wi 53706 USA
Telephane: (608) 262-2061
Telex No.: 265452

This first world conference represents an effort to bring together the
best talent available from all over the world to bear on the problems of
continuing engineering education. We caution the readers of this pro-
ceedings to keep in mind the different social systems under which these
programs exist and glean out those factors which you can translate Into
your system,

This publication is a collection of papers that have been presented at
the First World Conference on Continuing Engineering Education. Some
are missing. The complexities of translation, mailing time, government
and organization approval, and a host of other problems did not allow a
complete preprint of the conference. The various case studies can be
used to further understand the variation in needs, costs and evaluation
from one country to another. The richness of information can only be
fully understood after veryrsareful reading.

I want to thank each author and their sponsoring organizations for their
contribution. More particularly, I want to thank the local organizing
committee and the Mexican government for their part in this time consuming
effort and to Joe Biedenbach and Larry Grayson for their editorial work.
The planning committee also appreclates the very wide support of the co-

sponsors and financial contributions.
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Al sur del Distrito Federal, capital de -
la Repiiblica Mexicana, en un area de 7.3~
millones de metros cuadrados, se locali--
zan las principales instalaciones de la -
‘Ciudad Universitaria, sede de la Universi
dad Nacional Autdénoma de Mé&xico, fundada-
en el afio de 1551 por C&dula Real del Rey
Felipe 1I; y por Bula de Paulo IV y Cle-~
mente VII de 1555 y 1595, respectivamente.

En 1536, a peticidn del Virrey de la Nue~
va Espafia, D. Antonio de Mendoza, y por ~
intermedio del Obiébo de M&jico, Fr. Juan
de Zum3rraga, el Emperador Carlos V ini~-
cia los estudios para la ereccidn y crea-
cién de una Universidad en el Nuevo Conti
nente. Su sucesor, Felipe II, ordena, el
30 de abril de 1547, la ereccidén de la ~-
Real y Pontificia Universidad de Mé&jico.-
En ella habrian de impartirse, entre otras,
citedras de Grimatica, Artes, Teologia y~
Retdrica y Sagrada Escritura. Los grados
universitarios eran Bachiller, Licenciado

o Maestro y Doctor.

Durante tres siglos, la Real y Pontificia
Universidad fue el centro mads distinguido

de la vida intelectual de la Colonia.

Este fructifero periodo termina con la -~
iniciacidn de la lucha de Independencia -

en septiembre de 1810.

Durante los 222 atios de su existencia, ha

bia graduado 29,882 Bachilleres, 277 li~-~

CHRONOLOGICAL HISTORY

OF THE
UNIVERSITY OF MEXICO

In the southern part of the Federal District,
capital of Mexico, on an extension of 7.3 miilion
square meters, are the main buildings and faciii-
ties of the University City, seat of the National
Autonomous University of Mexico, founded in 1551
by a Royal Schedule of King Phillip II and papil
bulls, one issued in 1555 by Paul IV and another
by Pope Clement VII in 1595.

In 1536, at thg request of the Viceroy of
New Spain, Don Antonio de Mendoza, and through
the offices of the Bishop of Mexico, Fr. Juan
de Zumarraga, Emperor Charles V began studies
to erect and create a University on the New
Continent. His successor, Phillip II, on the
30th of April, 1547, ordered the erection of the
Royal Pontificial University of Mexico. Among
other subjects taught at the University were the
chairs of Grammar, Art, Theology, Rhetoric, and
Holy Scripture. The University offered the de-
grees of Bachelor, Licengiate, Master and Doctor.

For three centuries the Royal Pontificial
University was the most distinguished center of
intellectual 1ife in the Colony. This fruitful

period came to an end when the War of Indepen-

dence began in September of 1810.

cenciados y 1403 doctores en Teologia, ~-

canones, Leyes, Medicina y Artes. De la~
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Universidad habian egresado 84 obispos y-
arzobispos, miembros de las Reales Audien
cias, de los Supremos Consejos de Casti~-
lla o Indias, prebeudados, candnigos y ~=
dignidades para las Catedrales; inquisidg
res, consultores y calificadores del San-
to Oficio; y catedriticos para las Univer
sidades de América y de Europa (Salamanca,

Alcali, Sevilla, Valladolid y Granada).

Durante el siglo XIX, la Universidad fue-
el escenario de las luchas politicas que-

aquejaban al pais.

Desde septiembre de 1810 hasta la caida -
del Emperador Maximiliano en 1867, 1la Uni

versidad se vid en grave peligro.

Alin durante las épocas de Gémez Farias --
(vicepresidente durante el Gobierno de D.
Antonio Lépez de Santa Anna), quien en --
1833 ordena clausﬁrar la Universidad, asi
como bajo la esporddica reapertura bajo -
los gobiernos de Comonfort (1857) y Zuloa
ga (1858), la Universidad, como tal, no -

dejd de funcionar.

Se suspendian algunas cdtedras, perdia --
s6lo el nombre, desaparecian los rectores,
pero seguia subsistiendo en sus escuelas-
de Derecho, de Medicina y en los colegios
midximos de San Pedro y San Pablo, San Gre

gorio y San Juan de Letrin.

Asi pues, la Universidad, gracias a la --
pervivencia de esos planteles, habia teni
do :31 existencia continua desde el siglo

XVv. .Lasta el XIX.

Los decretos de clausura la desmembraron,
substituyendo el gobierno de su rector y-
su claustro por un burdcrata, jefe de una
seccifn del Ministerio de Justicia y Nego
cios Eclesidsticos, hasta que Don Justo ~
Sierra, el 26 de mayo de 1910, por inicia
tiva presentada y aprobada por el H. Con-
greso, logra reunir a los miembros disper
sos, da unidad a la Institucién y catego~
ria oficial a la Universidad. Entre las~

Escuelas que se incorporan, esti la de In

Xvi

In its 222 years of existence it turned out
29,882 Bachelors, 277 Licenciates, and 1403
Doctors of Theology, Canon Law, Law, Medicine and
Art. From this University came 84 bishops and
archbishops, members of the Royal Audience,:of '
the Supreme Councils of Castile and the Indies,
prebendates, canons, dignitaries for Cathedrals,
inquisitors, consultants, and judges of the Holy
Office and teachers who held chairs in the Uni-
versities of America and Europe - Salamanca,
Alcala, Sevilla, Valladolid and Granada.

During the XIX Century the University was
the scene of political struggles that tore
through the country.

From September, 1810, until the fall of
Emperor Maximilian in 1867, the University was
in serious danger, but even in times of Gomez
Farias (Vice President during the administration
of Don Antonio Lopez de Santa Anna) who ordered
the University closed in 1833, and during its
sporadic reopenings during the administrations of
Comonfort (1857} and Zuloaga (1858), the Univer-
sity never ceased to function as such.

Some chairs were suspended, the name was
lost, rectors vanished, but it continued to
survive in the Schools of Law, Medicine and the
Maximum Colleges of St. Peter and Paul, St.
Gregory and St. John Lateran.

Thus, the University, thanks to the persis-
tence of these schools, can boast an uninterrupt-
ed existence from the Sixteenth through the Nine-
teenth Centuries.

It was dismembered by a decree that closed
it, and its adﬁin1stration passed from the hands

of a Rector and his cloister to those of a
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genieros que existe desde 1867, a partir-
de la Ley de Instruccidn Piblica de Don -
Benito Judrez y que tiene como anteceden-
te el Seminario de Minas que nace de la -
Cédula Real de 1792,

El 11 de julio de 1929, el presidente D.-
Emilio Portes Gil, otorga a la universi--
dad su Autonomia, durante la gestidn rec-
toral del Lic. Ignacio Garcia Téllez. A-
partir de esta fecha, y hasta nuestros --
dias, la Universidad toma su nombre de -~
UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO.

El 30 de diciembre de 1944, se instituye-
la Ley Orgédnica de la UNAM, la cual esta-
blece, en su articulo primero, que las --
funciones de nuestra Midxima Casa de Estu-
dios, estdn encaminadas a la docencia, la
investigacidén y la difusidn de la cultura

en el ambito nacional,

Actualmente la Universidad cuenta (1979)-
con 9 mil quinientos millones de pesos en
su presupuesto para atender las necesida-
des de alrededor de 300,000 alumnos (ense
flanza media superior, licenciatura y pos-
grado); el pago de los sueldos de 20,000-
maestros (técnicos académicos incluidos);
1,753 investigadores; y 17,500 empleados-

administrativos.

Los estudios a nivel profesional se reali
zan en las Facultades y Escuelas de la --

UNAM, tantuv las ubicadas en la Ciudad Uni

versitaria como en la Periferia del Dis--

trito Federal (Escuela Nacional de Miisica,
Escuela Nacional de Enfermeria y Obstetri
cia, planteles de Escuelas Nacionales de-
Estudios Profesionales -ENEP Cuautitlén,-

Iztacala, Acatldn, Aragdn y Zaragoza-).

En la Facultad de Ingenieria que cuenta -
ahora con 1,000 maestros y atiende a - -
10,500 alumnos de licenciatura y a 600 en
el posgrado, se ubica el Centro de Educa-
cidn Continua (CEC), extension académica-
para cursos de regularizacion y actualiza

cidn de conocimientos profesionales a ni-

bureaucrat, head of a department in the Ministry
of Justice and Ecclesiastical Affairs, until Don
Justo Sierra, in pursuance of a bill proposed and
adopted by Congress on May 26, 1910, managed to
recall its scattered members and gave unity to
the Institution and official standing to the
University. Among the schools that were incor-
porated were the School of Engineers, which exists
since 1867 when the Public Instruction Act of
President Benito Juarez was enacted and which is
an outgrowth of the Mining Seminary, created by

a Royal Schedule of 1792.

On July 11, 1929, President Don Emilio Portes
Gi1 granted its autonomy to the University, dur-
1ng the Rectorship of Ignacio Garcia Tellez.
Since then the University bears the name of
NATIONAL AUTONOMOUS UNIVERSITY OF MEXICO. On
December 30, 1944, the UNAM Organic Law was in-
stituted which in its First Article specifies
that the functions of our First House of Learning
shall be directed to teaching, research and the
dissemination of culture throughout the country.

At present (1979), the University has a
budget of 9.5 billion pesos to cater to the needs
of some 300,000 students (upper middle education,
licenciate and post-graduate pfograms) and to
pay the salary of 20,000 teachers (including
academic technicians), 1,753 researchers and
17,500 administrative employees.

Professional training is provided in the
varicus UNAM schools, both those located in the
University City and in other peripheral facilities
such as the National Music School, the National
School of Nursing and Obstetrics and the National
Schools of Professional Studies - ENEP - in
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vel especializacidn, creado en julio de -
1971, con el fin de estudiar, desarrollar
e implantar los mé&todos pas adecuados de-
educacidn continua para la actualizacidn-
de conocimientos, enfocados, primordial--
mente, a aquellos profesionistas que de-~
seen estar al tanto de los avances de la-

Ingenieria.

Asi, la Universidad Nacional Autdnoma de~
México, mediante el esfuerzo, el valor, -~
el empefio y la dedicacidn de quienes han-~
integrado la Institucidn -rectores, inves
tigadores, catedriticos, alumnos, emplea~
dos-, quienes han visto como principal ob
jeto el bien de ella, y a través suyo el-
de México, responde de una manera cabal, -~
al lema que D, Jos& Vasconcelos concibie-

ra para nuestra Maxima Casa de Estudios:

"POR MI RAZA HABLARA EL ESPIRITU"

xviii

Cuautilan, Iztacala, Acatlan, Aragon and Zara-
goza (in the periphery of Mexico City).

The Engineering School now has 1000 teachers
and 10,500 undergraduates and 600 students in
its postqgraduate program. The Continuing Educa-
tion Center is located in this School as an
Academic extension for updating and specialized
professional earning. It was created in July,
1971, with the purpose of studying, developing
and implementing the most appropriate methods of
continuing education to update learning, addressed
primarily to professionals who want to keep abr-
east of the latest developments in Engineering.
In this way the National Autonomous University
of Mexico, thanks to the effort, courage and
dedication of those who make up the institution
rectors, researchers? teachers, students and
employees - whose main object has been its good,
and through it, the good of Mexico, has fully
Tived up to the motto devised by Don Jose
Vasconcelos for our Greatest House of Learning

"THE SPIRIT SHALL SPEAK THROUGH MY PEOPLE"

SAnte
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Prof. Javier Jimenez-Espriu
Dean of Engineering
University of Mexiceo
Maxico City

FACULTAD DE INGENIERIA

DIRECCION

The Mexican National Autonomous University School

of Engineering wishes to extend the most cordial

VrgvERDAD NaConNAL welcome to all participants in the I World Congress
AR of Continuing Education for Engineers.

We are confident that, against the backdrop of the
century old tradition of the oldest university on

the Continent and an Engineering School whose
beginning dates from the Royal Mining Seminary and
the First House of Learning in America, we shall

be able to offer our guests the kind of hospitality
and environment that will provide a few unforgettable
days exchanging experiences in the area of continuing
education - a subject which has been so extensively
debated and which is so important for the progress

of our profession and society.

This experience that will be shared by experts
from more than 35 countries who are interested in
teaching will be a favorable occasion to reaffirm
once more Mexico's vocation of hospitality.

"POR MI RAZA HABLARA EL ESPIRITU"
Cd. Universitaria, D.F., a 12 de febrero de 1979.
EL TOR,

IpsJaxter Jiménez Espgif.
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“Despite appearances, the U.S. is entering
the most revolutionary period in its history.
Our political system and educational structures
are racing toward absolescence, and very little
fresh thinking is being done about how to save
or replace them." So says Alvin Toffler,
author of Future Shock, one of the most important
most talked-about books of the decade.

Returning from extensive research and
speaking tours, Mr Toffler warns that "in the
next 25 yedrs all of us will be required to
deal with more change than we have ever had to
handle-- changes in our life styles, our
politics, our schools, churches and families.
The last election and a relative calm on the
campus ought not to deceive us; unles we learn
new strategies for coping, many of us will fall
victim to adaptational breakdown.”

Future Shock, which won the Prix du
Meilleur Livre Etranger in France, and the

McKinsey Foundation Book Award in the U.S.,

has been published in some 50 countries, and has
been hailed for its breakthrough thinking

and its passionate and lucid style. According

to C. P. Snow, "No one ought to have the nerve
to pontificate on our present worries without
reading it." Betty Friedan has called it
"Brilliantland true." ThedWall Street Journal
termed it “Explosive." “And Le Figaro™s " reviewer
in Paris declared it, "The best study of our

THE SUPER
INDUSTRIAL REVOLUTION

Alvin Toffler
Author
Future Shack

times that I know...Of all the books I have
read in the last 20 years, it is by far the one
that has taught me the most."

An earlier work by Toffler, The Culture
Consumers, and a recent collection he edited,
Learning for Tomorrow, have also drawn
enthusiastic praise.

Like his books, Mr. Toffler's lectures are
the result of extensive interviews with Prime
Ministers and Nobel Prize winners as well as
students, radicals, businessmen, educators, and
housewives. They are tightly organized and well
presented.

A former Associate Editor of Fortune
magazine and a contributor to schoTar y
jougnalsdas gel] as ;uch popular publications
as Saturday Review, layboy and Readers Digest,
Mr. Toffler describes imself as a “social
critic” and "futurist." As such, he has served
as consultant to the Institute for the Future,
the American Telephone and Telegraph Company,
the Rockefeller Brothers Fund, and many other
leading corporations and organizations. He
served as Visiting Scholar at the Russell
Sage Foundation and a former Visiting Professor
at Cornell University.

Mr. Toffler is now at work on another
book dealing with personal and political change.
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SESSION 1A

DISCUSSION AND RESPONSE
TO THE
SUPER INDUSTRIAL REVOLUTION

Prof. Javier Jimensz-Espriu
Dean of Engineering
University of Mexico
Mexico City

Myron Tribus

Director, Center for Advanced
Enginearing Study

Massachusetts Institute of Technalagy

Cambridge, Massachusetts

Before M.I.T., Dr. Myron Tribus was a Senior Vice
President for the Xerox Corporation, U.S. Assistant
Secretary of Commerce for Science and Technology,
Dean of the Thayer School of Engineering at
Dartmouth College, Professor of Engineering at
U.C.L.A. and a Captain in the U.S.A.F. He has
published books and papers on heat transfer, ther-
modynamics, decision theory and design. The Center
for Advanced Engineering”Study reaches approximate-
1y 12,000 engineers worldwide with its proorams of
continuing education.

Paul Drtiz Ortiz Dr. Pierre LaGoft
Univarsity of Mexico Institut Palytechnique National
Mexico City France
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SCENES FROM MEXICO

Palace of Mining
School of Mining Engineering until
1945. Now, the Graduate School of
Engineering.
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Motivation In Continuing Education Activities

When one discusses the concept of motivation

in continuing education activities, three ‘stinct
groups must be considered. They are the - +ineer
who participates in the program, the bu- s or

industry wno pays the bill and the inst '
that plans organizes, develops, and prov. . ne
program. Throughout these proceedings, t e
are many different views for the reasons that
business and industry, educational institutions,
professional societies, and entrapreneurs are
motivated to participate in this growing educa-
tional ‘activity on a worldwide basis.

One common thread can be seen in these brief
discussions of a very complex topic: Each of
these groups feels that their particular needs
can be served by active involvement in this
activity. What follows is a brief discussion of
some of the reasons each group is active.

The Engineer

Engineers who have been out of school and in-
volved in the practice of engineering for some
time feel they can best be served by short, con-
centrated study in a newer technological develop-
ments not available during their undergraduate
and graduate educational programs. In particular
they are concernced with:

0 A respite from the job, an opportunity to meet
professional colleagues in other environments,
and general self revitalization.

® A need to learn new skills for job mobility,
promotion, and overall career development.

® A need to assure themselves that they can com-
pete with recent graduates in learning new
techniques for product development and improve-
ment.

® Broadening their horizons and effectiveness in
problem definition and solution.

® Assisting younger graduates become proficient
in the new technology in their area of special-
ity.

THE ROLE OF MOTIVATION

IN ADULT EDUGATIOI\I

Professor Alfonso Henriquez DeBrito
Cidade Univarsitaria
Brazil

Business and Industry .

Industry's interest in having their engineers
participate in continuing education activities
is usually motivated because of the inherent be-
lief that further education will increase their
employees' productivity. They are motivated to
send peoble to programs if they are convinced
some of the following results will accrue:

® The instruction will be cost and time éffect1ve
for the individuals who will be trained.

® A new skill can be developed that is needed to
increase the productivity of the engineer.

® A minimum time away from the job 1s assured.

@ The instruction is clearly targeted at convey-
ing specifically necessary information to the
participants.

® A strongly perceived need exists in the company
for this kind of information.

® The information presented will satisfy a requir-
ed government regulation.

The Professional Societies

Professional societies are motivated to
offer continuing education activities to their
members and to the profession in general because:

® It is a necessary service to their members

@ Continuing education programs are excellent
supplements to their existing extensive
publication activities.

® Their responsibility of maintaining a pro-
fessional workshop in their specialty and the
setting of standards in the profession mandates
that their members be qualified in the special-
ty area. .

® Their organizational structure, with sections,
local chapters, etc. is well developed and
suited to organizing continuing education acti-
vities for a widely geographically dispersed
gr?up of professionals.

<POVMZOms
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Educational Institutions

Educational institutions, both public and
private, have as one of their goals the dissemina-
tion of knowledge to the publics they serve. With
a long history of educating undergraduate and
graduate engineering students it is logical that
they are beginnirlg to be more motivated to under-
take the continuing education of engineering grad-
uates. They are motivated for the following
reasons:

® To be of educational service to the individual
engineer and to the industries they are able
to serve.

® To better utilize their capital investment in
their physical plant.

® To respond to industries' needs for better
trained enployees.

® To enhance their image with government - legis-~
lative committees, and business and industry
in general.

® Education is their priority mission in our
society; continuing education is rapidly assum-
ing a more important position in the academic
hierarchy.

Private Entrepreneurs

Since the time that the demand for continuing
education studies has increased, along with
attendance, profit making corporations have been
formed to provide an educational service in
special, well-defined, and profitable educative
activities. Their motivation to offer programs
includes some of the following:

¢ To make a profit.

® Because many of their staff have industrial
experience they are in a very good position to
determine the actual educational needs of en-
gineers working in industry.

@ Because of their limited objectives they need
only serve those areas of continuing education
where there exists the probability of a hich
return on investment.

® Their organizational structure is usually
sufficiently flexible to provide rapidly a
a specific program for a specific need, par-
ticularly for industry. At present, this
flexibility is not characteristic of most higher
academic institutions.

Motivation, whether individual or institu-
tional, is a complex subject at best. It is
hoped that participants in this conference will
gain additional insights into this subject. If
the continuing education activity in each insti-
tution expects to grow over the next decade, much
more must be learned concerning individual and
institutional motivation to increase participation

in continuing engineering education activities.
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De trés nombreux livres et articles ont &té pu-
bliés ces derniéres années sur 1'Education des
Adultes. En &écrire, en quelques pages seulement
"un de plus", qui, bien sir, ne doit atre ni banal
ni trop théorique, ni uniquement énoncé d'anec-
dotes ou de recettes, est d'une insurmontable dif-
ficultea. S'y ajoutent deux difficultés personnel-
les :

tout d'abord j'ai eu, avec mon ex-collaboratrice
Anne de Bligniéres, en 1978, & ré&diger, au nom d'un
groupe d'experts du Conseil de 1'Europe, a partir

de 25 études d'expériences ou de projets un rap-
portl sur le Concept d'Education Permanente.
Comment inventerais-je de nouvelles idées depuis
un an ? et sinon, comment ne pas me répéter ?

. d'autre part, mes activités m'ont depuis plu-
sieurs années, beaucoup plus porté vers la forma-
tion de personnes de faible niveau de scolari-
sation que vers celle des ingénieurs. Mon dis-
cours et mes exemples se référeront donc peu aux
ingénieurs, mais Jj'espére que les lecteurs seront
d'accord avec moi pour reconnaitre que, si diffé-
rance il y a, bien des principes sont semblables.
Et ce peut étre 13 un théme de réflexion.

La solution que j'ai adoptée consiste &
reprendre les idées-forces du rapport du Conseil
de 1'Europe et & les éclairer par deux exemples,
non tirés du rapport, que je ne décrirai évidem-
ment que trés bridvement, pour terminer par un
retour & quelques réflexions théoriques.

Un des premiers constats que j'avais fait,
en tant qu'éducateur d'adultes, qui n'a d'ailleurs
rien d'original, est que 1'adulte n'est prét a se
former que s'il espére trouver dans sa formation
une réponse a ses problames dans sa situation,
que s'il a conscience d'une possibilité de change-
ment, d'un changement auquel i1 participera, et
qu'il peut alors lier sa formation & ce change-
ment. Le besoin de formation n'est pas un besoin
primaire, i1 est inculqué, acculturé, 1ié & la
situation sociale de 1a personne. Ce constat
m'a amené & "questionner" les 25 expériences
a partir de deux principes 1iés entre eux , la
responsabilisation du formé, la globalisation de
la formation, conditions nécessaires pour permet-
tre au formé de "mobiliser son potentiel en as-

surant sa propre unité“l'

LA MOTIVATION DANS

L’EDUCATION DES ADULTES

Dr. Bertrand Schwartz
Distinguished Professor
Univarsity of Paris
Paris, Franca

I - Quelques réflexions théoriques

A propos de la responsabilisation

Comme T'a souligné Te rapport, malgré la générosité
des idées énoncées avec force par de nombreux
décideurs, la participation de 1'adulte aux déci-
sions concernant sa formation reste généralement
trés restreinte, sinon nulle (un seul choix est
possible au stagiaire : suivre le cours ou quitter
lorsqu'il en a assez). I1 n'y a guére que dans
certaines actions dites "d'éducation populaire" ou
dans les formations au sein d'associations, que

les personnes dans le groupe et/ou le groupe ont

un véritable pouvoir sur la définition des objec-
tifs, 1e choix des méthodes et 1'évaluation.
Cependant, dans la mesure ofi 1'on admet 1'hypothése
du lien éducation-changement, du lien éducation-
action sur 1'environnement, “celle-ci tenant toute
dans le non-isolement, dans 1'appartenance & une

collectivitan!

1'action collective prend toute
sa force. :

Le rapport étudie surtout 1'ac-
tion collective de type développement communau-
taire, en partant de 1'exemple de 1'ACUCES 2 ;
ainsi :

"Une action collective est tout d'abord une action
congue & 1'intention d'une collectivité spécifi-
que, une action de masse, qui, parce que 1'on at-
tend de développer un processus social de forma-
tion, responsabilise une multitude d'acteurs
sociaux. Pour ce faire , elle organise une concer-
tation permanente des représentants &lus, une
analyse constante et répétée de 1'expression des
besoins par 1'analyse de situations. En cela, elle
veut renverser le rdle de 1'offre qui devient
réponse aux besoins exprimés.

"La participation-prise de responsabilité se
situe & deux niveaux : le "groupe en formation"
d'abord, mais surtout la collectivité tout entiére.
Et 1a tient toute la différence avec 1les actions
"individuelles".

t

Ul organisme intervient pour animer, mais son
but est de rendre les interessés autonomes au
point d'assurer leur propre prise en charge ; s'il
organise 1'expression des besoins, il le fait
faire par des représentants de la "population", qui
siégent au sein d'un comité spécialement créé &
cet effet ; s'il participe & la gestion quotidienne
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c'est en &clairant 1'instance politique qu'est
le comité ;

“les objectifs sont collectifs : la formation
méthodologique des groupes importe autant que
1'acquisition individuelle des savoirs ;

"les formateurs sont issus de la collectivits,
choisis par elle ; 1'action collective au lieu
de se limiter aux traditionnels "experts", fait

appel & toutes les "personnes-ressources" possi-
bles".1

A propos de la globalisation

Le rapport pose Ta question du pourquoi des sa-
voirs, distinguant les savoirs-connaissances,

des savoir-pouvoir agir, la globalité se datermi-
nant a un triple niveau qui &claire tréds bien
cette distinction :

"~ 1'amorce éducative : y a-t-il demande éducative,
et dans TTaffirmative, de qui émane-t-elle ?
d'individus que 1'on “regroupe”, d'un ou plusieurs
groupes, d'une collectivité, d'une région ?

"~ la situation de formation : la formation et ses
axes privilégiés se définit-elle autour de
1'"éducatif® ou du “non-éducatif" ?

"~ 1'issue ducative : le mode de retour au quo-
tidien qui, s'i1 veut atre action sur 1'environ-
nement, ne peut rester individuel, et doit deve-
nir "collectif". 1 ’

II - Quelques applications pratiques -

Deux _exemples d'actions collectives dans des
Torganisations hiérarchiques” (une entreprise
privée, une administration publique).

J'utilise ces deux exemples, pour me rapprocher
des problémes &tudiés & ce colloque, ceux des in-
génieurs et des cadres. Si ceux-ci, en effet sont
éviderment "membres®” comme tout un chacun, de
nombreuses collectivités (leur cité, une maison

de 1a culture),en tant qu'ingénieurs ils n'en
constituent une que par le biais de 1'entreprise
ou de 1'administration dans laquelle jls travail-
lent. Les ingénieurs et les cadres d'une entrepri-
se forment un"collectif". LA et 13 seulement, la
globalité de la situation é&ducative se retrouvera
pour eux aux trois niveaux : de 1'amorce éducative
(par la fagon méme dont peut 2tre organisée
1'analyse des demandes), dans la situation de
formation (par la participation aux formations
organisées), et dans 1'issue éducative (par la
possibilité de valorisation collective quotidienne
de ce qui aura &té appris).

Exemple 1 - Formation & la statistique des ingé-

nieurs d'une grande entreprise 3. L'entreprise
comprend queTques dizaines d'usines réparties sur
tout le territoire frangais. Dans chaque usine,
quelques ingénieurs. Le Directeur Général, trés
convaincu de la nécessité d'une formation conti-
nue de ses cadres, choisit de faire enseigner

la statistique, estimant qu'il s'agit 1a d'un con-
tenu particulidrement intéressant dans la mesure
od i1 correspond, selon lui, & un besoin & la

fois professionnel et culturel ; elle est aussi
nécessaire a la bonne marche de 1a production qu'a
1a compréhension de nombreux problémes de 1'en-
vironnement. I1 veut alors permettre & tous les

cadres de se former.

La démarche employ&e est la suivante : 7 ingé-
nieurs, 1 par région, déja formés 2 1a statistique
travaillent ensemble pendant une année a produire
un"nouveau contenu". Partant en effet d*un cours
existant, ils tentent "d'appliquer" 4 toutes les
théories qu'ils réapprennent ainsi, et rédigent
un document qui, pour n'dtre que le premier livre
enrichi de nouveaux exemples, en est en fait tras
différent.

Puis dans sa région chacun de ces 7 ingénieurs
devient formateur de coll2gues volontaires qui,
cette fois-ci, "apprennent" les théories statis-
tiques (car eux ne les avaient pas encore apprises)
réfléchissent sur les exemples qui leurs sont
proposés, et en cherchent d'autres 3 leur tour.

La trois.eme phase démarre par une série d'in-
terviews menés auprés des cadres qii n'ont ms.encore
été volontaires. I1s le deviennent, presque tous
convaincus d'une faiblesse devenue maintenant
claire et avouable. Mais ils ne sont pas les seuls
d réclamer de la formation. Les Directeurs, qui
ne comprennent plus les rapports qui leur sont re-
mis en veulent aussi. Et les contremaitres, res-
ponsables des mesures qui alimentent les &tudes
statistiques, demandent 2 leur tour & comprendre.

La troisigme année voit une réponse massive
d ces différentes demandes, et ce sont les ingé-
nieurs formés qui, avec 1'aide des premiers for-
mateurs forment leurs collégues ou les Directeurs
et les contremaitres,

La quatrigme année dessine une nouvelle orien-
tation. Les cadres administratifs veulent, comme
les autres, "leur formation", mais les contenus
sont définis avec eux et se diversifient : c'est
1'emploi de 1'ordinateur qui commande une r&flexion-
formation collective sur le sens de cette tech-
nologie ; ce sont les nouvelles techniques de
gestion qui induisent des demandes en formation
économique. Ainsi bientdt, presque tous les cadres
sont en formation, et le nombre de ceux qui, en
dehors de 1'entreprise, recherchent une formation
personnelle, est en nette augmentation.

L'intéret de cette expérience a été considé-
rable, car elle a &té une des premidres actions
collectives. Certes, i1 n'y avait pas de comité.
Certes, au début au moins, 1'amorce é&ducative a
été le fait du seul Directeur Général. Mais la
situation de formation a bien ét& co-gérée par
les groupes eux-mémes ; mais 1'issue éducative a
été immédiatement branchée sur la vie quotidienne.
Et peu a peu les choses ont changé ; 1'amorce
éducative est devenue le fait des ingénieurs eux-
mémes (méme s'il y a toujours eu "négociation"
avec la Direction, négociation mais jamais refus)
et un comité a bien été désigné, ol siégent aux
cotés de la Direction, des représentants des
ingénieurs. La quasi-totalité des cadres a donc
été impliquée dans cette action : est-ce parce
qu'ils se sont sentis “forcés" ? peut-étre ;
mais, disons 9u'il s'agissait d'une pression
“intérieure", non d'une "menace" venant de la
hiérarchie. Je crois qu'on peut honnétement
affirmer que les cadres se sont beaucoup formés
et en ont été satisfaits. Leur motivation a éte,
dans 1'ensemble, trés élevée, incomparablement
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plus que dans les entreprises oll 1a Direction se
contente d'offrir des cours sur catalogues.

Education-intégration ? Comment le nier ? Mais
gducation, aprés tout, dans la mesure oi elle a
donng¢ -les formés 1'ont trés souvent souligné- des
moyens de "se dé&fendre" contre 1'arbitraire.

Exemple 2 - La formation du personnel d'une
Prefecture Frangaise

Une préfecture est une institution publique qui
comprend & peu pré&s 5DD personnes ; elle constitue
le "rouage" exécutif entre les différents minis-
téres et la région. Elle est donc en rapport avec
tous les ministéres, et transmet, a toutes sortes
de publics, les ordres et les instructions minis-
tériels. Elle est dirigée par un Préfet nommé

par le Gouvernement.

Les Préfectures recevant presque chaque jour
des missions socio-&conomiques nouvelles et diffi-
ciles (il y a de plus en plus de textes de lois
complexes, et des évolutions socio-&conomiques
importantes),les personnels ne sont finalement plus
adaptés, plus préparés a leurs nouveaux roles.

Pour essayer de répondre & ces besoins nouveaux,
le Ministére commence d'abord par offrir des
formations traditionnelles, en"ouvrant"des cours.
11 constate vite que ceux -ci sont trés peu effi-
caces, non parce que les formés n'y vont pas (ils y
sont obligés) mais, n'étant pas en état de faire
le moindre lien entre ce qu'ils ont A apprendre
et leur réalité, ils n'apprennent rien. Les
“bonnes raisons" pour ne pas se former deviennent
si nombreuses que le Ministére doit abandonner
les actions de formation.

Une commission créée pour étudier ce probléme
décide de "lancer" une action collective. Le choix
du lieu d'expérimentation se fait sur le critére
. de changement. Une Préfecture en a trois en pers-
pective : délégation de signature aux directeurs
et sous-directeurs, déménagement dans des locaux
qui impliquent de nombreux changements de taches,
introduction de 1'informatique.

L*action se déroule en cing phases :

lére phase : formulation des problémes et des thémes
a approfondir ;

étude des problémes ;

réalisation de 2 premiers projets
pilotes ;

lancement de “tous les projets" ;

(en cours) appropriation, par la
Préfecture, de 1'ensemble de 1'opé-
ration.

28me phase :
3ame phase :

4eme phase :
5&me phase :

Phase 1 - Formulation des objectifs - Un comité

est mis en place, constitué de 30 personnes

choisies au sein du personnel, & tous les niveaux,
(Jusques et y compris les huissiers et les secré-
taires). Ce comité comprend, d'une part, les "em-
ployeurs" (le Préfet et ses adjoints) et d'autre
part des "employés", le plus souvent représentants
syndicaux. S'il n'est pas absolument paritaire,

ce comité a été accepté & 1'unanimité par 1'instance
paritaire officielle de 1a Préfecture.

Ce comité a pour premiére tache de definir ses
propres objectifs et ses propres méthodes. Pour
"débloquer la parole", la démarche consiste a faire

mener par deux sociologues un interview individuel
de chacun des membres du comité et a en tirer un
rapport exhaustif.

Ce rapport est envoyé aux 3D membres du comité
qui se réunissent en séminaire résidentiel de deux
journées. Aprés une discussion du rapport, la déci-
sion est prise d'é&tudier deux problémes, celui de
la communication et celui des "objectifs" indivi-
duels et collectifs.

Prase 2 - ETude des problémes

IT est décide "d"interroger™ 8D personnes appar-
tenant a 8 services. A ce moment-13, il y a déja
12D personnes impliquées dans 1'action, les

8D nouvelles, 1D interviewveurs , et le comité. Les
1D interviewvers sont choisis au sein de la hié-
rarchie, jusques et y compris, ici encore, une
secrétaire et un huissier.

A la suite de ces interviews, un nouveau rapport
est établi avec 1'appui des deux nouveaux sociolo-

guess; et un nouveau séminaire résidentiel réunit
le comité qui pose sept problémes faisant 1'objet
de projets d'action-formation ; j'en citerai

un comme exemple.: celui des relations"épis-
tolaires " avec le public . Le personnel de 1a
Préfecture se plaint de la difficulté a indivi-
dualiser les réponses. Elle répond aux gens par
des circulaires, par des lettres toutes faites, par
des documents imprimés. Dr, quand on &crit a la
Préfecture, c'est qu'on a un probléme spécial,
particulier, personnel, sinon on n'écrit pas. Et
ce probléme tout personnel est justement traité
de maniére dépersonnalisée.

Phases 3 et 4 - Dans tous les projets, ce sont
les personnels eux-mémes qui font 1'étude, les
enquédtes, les interviews, les rapports. Chaque
projet est dirigé par un conseil de projet,
constitué a 1'image du comité. Les rapports sont
remis & tout le personnel impliqué. Chaque rapport
comporte une part de réorganisation des téches,

et des actions de formation qui commencent bien
entendu dés 1'étude des taches, et comprennent
toujours une partie importante "d'expression écrite
et orale" puisqu'il faut interviewver et rédiger
et/ou discuter et produire des documents.

Dans le cas de 1'accueil épistolaire, une étude
systématiqué des circulaires, des réponses aux
lettres’est faite par le personnel lui-méme qui,

en greupes, élabore de nouveaux documents et

de nouvelles régles de fonctionnement. Mais pour
que les agents soient capables de personnaliser,

i1 leur faut souvent apprendre 3 mieux comprendre
les “cas",*donc 'a mieux analyser les problémes,

et enfin a mieux connaitre les "réponses possibles".

Phase 5 - Appropriation de 1'action par le
collectif . IT avait &té d&cidé, dés Te début,
que Jes sociologues et moi-méme nous retirerions
au bout d'un délai de deux ou trois ans pour que
la Préfecture prenne son destin en charge ; pren-
dre en charge, implique deux sortes de mesures :
créer une structure institutionnelle d'une part,
et former des formateurs au sein-méme de la
Préfecture d'autre part.

C'est dans cette perspective que plus de 3D
formateurs sont recrutés au sein de la Préfecture.
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Le terme formateur, pose ici question, celle du
sens-méme de "formation". Ce probl2me géne tout le
personnel de la Préfecture. Un formateur dans le
cas présent ne forme pas au sens traditionnel du
terme. 11 est a"1'2coute ", 11 aide les groupes a
transformer leurs besoins en programmes. C'est

1a raison pour laquelle ces formateurs peuvent et
doivent &tre pris dans la Pré&fecture car ils
doivent étre "issus du tas".

Tous ces formateurs sont formés a3 raison de
3 Jjours par mois pendant 6 mois, non pas en leur
faisant des cours, mais en les faisant r&fléchir
sur leur travail nouveau. I1s sont impliqués dans
les projets.

On en est actuellement & la dernigre phase...
derniére mais qui sera, je 1'espére “"&ternelle".
Les groupes de projets et les formateurs sont en
place, les sociologues vont encore & la Pr&fec-
ture environ une fois par mois, moi je n'y vais
plus du tout, et c'est la Préfecture qui, main-
tenant , fait tourner le systéme.

Retour 3 quelques réflexions théoriques

Je ne voudrais pas me substituer aux membres de
cette collectivité pour faire & leur place 1'ava-
luation. Je me contenterai de dire qu'd part un
certain nombre de gens mécontents, essentiellement
ceux, peu nombreux, qui n'ont pas été atteints
encore par 1'action (30 %) et quelques respon-
sables hiérarchiques mal @ 1'aise (et cela se
comprend dans un systéme ol ils sont pris en

"sandwich" par une base qui discute de plus en plus,

et un "sommet" qui, bien qu'induisant 1'action,
n‘a pas pour autant changé ses comportements) le
personnel est "nettement" satisfait. Les organisa~-

tions syndicales représentatives veulent la poursuite

de 1'action et s'en portent garantes, et ce fait
est la meilleure défense contre 1'attaque ici
possiblement renouvelée d'intégration. Qui, ici
encore, 1'action est intégratrice, mais elle

est encore éducative. Qui, ici encore, la motiva-
tion est, dans 1'ensemble , élevée.

Mais je ne cherche pas un satisfecit. J'aj sur-
tout voulu, en décrivant ces expériences, montrer
la cohérence entre les principes énoncés et le
déroulement des opérations.

L'analyse des besoins ne se fait pas par un
questionnaire. Ce n'est pas en allant trouver des
gens et en leur demandant "de quoi ils ont besoin"
qu'ils répondront et le sauront. Ce n'est pas
non plus en leur offrant un catalogue de cours,
qui ne répond jamais & leur attente. I1 faut
remplacer 1'analyse des besoins par 1'analyse des
"situations-problémes", premier principe pour
accroitre la motivation des personnes.

L'évaluation ne se fait pas d'une facon externe,
c'est-a-dire par des personnes extérieures.
Elle se fait par les formés eux-mémes. L'évaluation
est 1iée @ une nouvelle analyse des problémes.
Elle ne s'exprime pas en disant : ce que j'ai
appris est mauvais ou bon ; mais elle se fait’
en termes de : qu'est-ce que j'ai envie, mainte-
nant , d'apprendre ? quel est le nouveau probléme
qui se pose @ moi ? quelle est ma nouvelle attente?

La formation ne consiste pas seulement & "lire
des textes" ou A apprendre des mathématiques ou
une teciinique, elle consiste d'abord a analyser
son propre travail, sa propre fonction, ses
propres comportements, et son propre changement.
La formation devient un second moment, celui od
1'on explique ce que 1'on vit et sent, od 1'on
transforme son "expérience" en savoirs.

Mais en faisant cette analyse, 1'on apergoit

la limite de telles démarches que le rapport1
du Conseil de 1'Europe souligne trés clairement :

“la globalité garde, pour deux raisons,
quelque chose d'inachevé ; i1 y a projet d'ac-
tion, mais celui-ci n*émane pas totalement de
la collectivité. L'offre éducative cherche & re-
couvrir tous les paramdtres de la demande sociale,
sans qu'intervienne une discrimination dans la
hiérarchie des problémes ; les personnes conti-
nuent de savoir que les moyens de la résolution
ne leur appartiennent pas. L'on peut dds lors
s'interroger : quelles motivations majeures
détermineraient les individus s'ils ne pergoivent
pas, dans les propositions qui leur sont faites,
les moyens d'une action efficace ? Qu'est-ce qui
susciterait le passage de la passivité a la
prise de conscience active ? L'incertitude
pése sur les possibles retombées de ce type
de dévkloppement, sur la globalité inachevée
des retours".

Et c'est pourquoi le rapport du Conseil de
1'Europe, dépassant trds largement cette perspec-
tive, propose de nouvelles formesbde participation-
globalisation au sein d'espaces régionaux, de
districts socio-éducatifs et culturels, districts
qui rétabliraient les continuités entre toutes
les institutions & vocation éducative, sociale
et culturelle, entre éducation et environnement,
qui rendraient 1'environnement éducatif, le tout
dans une perspective d'égalisation des chances
(en commengant par les zones désavantagées
auxquelles on apportera des ressources) et de
responsabilisation (en donnant 1'initiative &

la base).
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années. Commencée i1 y a 12 ans environs,
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Pierre CASPAR, aux Editions "Organisation" -
1970 - "Formation des Adultes ou Transformation
des Structures dans 1'Entreprise"”.

4. Et 1'on notera qu'aucun des 7 n'y était
parvenu jusque 1&, et ce:au moins pour deux
raisons : il est difficile et de faire le
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passage de la théorie & la pratique, et d'étre le
seul d utiliser des théories surtout lorsnue la
hiérarchie supérieure ne les connait pas.

5. qui ont depuis cette date mené 1'action. i1}
s'agit de Michale Piazza et de Patrick Barrault.

6. Deux expériences déja existent en Furope,
1'une en Belgique, 1'autre en Italie,avec 1'appui
financier de la C.E.E.

7. S'ils ne se formajent pas, ils se sentaient
peut-étre dépassés.

Résumé

Au cours de cet article on exposera tout d'abord

quelques réflexions théoriques sur la responsabi-
lisation du formé (en donnant une description

de 1'action collective) puis sur 1a globalisation
de la formation.

On décrira ensuite deux applications pratiques

en prenant comme illustration deux actions collec-
tives, la premiére dans une entreprise privée,

et la seconde dans une administration frangaise.
On concluera par quelques réflexions théoriques
sur 1'évaluation, et par 1'introduction

d'une nouvelle forme de participation-globalisa-
tion : le district.
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1. SENTIDO DEL TERMINO EDUCACION CONTINUA

1.1. Introduccién

El hallazgo del alfabeto escrito separo la civilizacion en dos am-
bitos: la historia y la prehistoria. El descubrimiento de la imprenta
permitié una subdivision de nuestra época: antes y después de la
letra impresa, recurso repetidor. La intensificacion en el uso de los
medios electrénicos de comunicacion social y el simultdneo des-
arrollo de la cibernética, dan a la formacion moderna una fisono-
mia de constante cambio y de permanente e intensiva transforma-
cién. La informacion actualizada desempefia un papel de singular
importancia ya que !a sistematizacion de datos y la comunicacion
sustentan el poder y fundamentan el desarrollo eficiente de las
organizaciones sociales y, por qué no expresarlo, son la base de la
civilizacion y de la cultura.

Todo esto ha traido consigo la explosion de las comunicaciones,
originando un fenémeno de influencia multiple del que los hom-
bres de todo el mundo no podemos escapar. Hoy el ser humano ha
cambiado sus patrones de conducta como ente bio-psico-social
y por eso la educacion tradicional ha transformado su rostro e in-
cluso su esencia misma.

Casi todos los paises en vias de desarrollo fueron, hasta hace un
poco mas de 40 afios, naciones primordialmente rurales y agrarias.
Gran parte de sus habitantes vivia del cultivo de la tierra para ga-
narse el sustento, y las actividades agricolas absorbian los mayo-
res recursos economicos de las naciones. La motivacion de la con-
ducta humana tenia su tiempo y espacio en funcion de dos polos:
el rural y el urbano. La mayor parte de sus habitantes, en las al-
deas de provincia, se encontraba diseminada a lo largo de todo el
territorio, con escasas y dificiles comunicaciones fisicas e intelec-
tuales. Hoy, la modernidad contempla lo que se ha llamado la
explosion urbana, o sea el crecimiento anormal de las ciudades.
La motivacion ha cambiado. La aplicacion de reglas y de principios
se ha transformado. E) hombre es el mismo, pero su conducta res-
ponde a mds complejos y variados estimulos.

Los paises comenzaron a crecer a un ritmo extraordinario. Pero
junto al incremento cuantitativo se vive una intensa transforma-
cion cualitativa, pues la caracteristica rural de los paises se modi-
fica aceleradamente. Las ciudades se han congestionado y las con-
gestiones derivan problemas de empleo, de servicios y de conviven-
cia. Aqui, la educacion juega un papel fundamental y la informa-
cion abarca la casi totalidad de los actos de la vida humana. Han
cambiado también, con las transformaciones citadas, las respuestas
a2 los estimulos para asegurar que el individuo continle el proceso
de ensefianza-aprendizaje.

Emiliano Orozco Gutierrez
University of Mexico
Maxico City, Mexico

1. The moaning of the term continuing education

1.1 Introduction

The discovery of the alphabet divided civilization into two fields:
history and prehistory. The discovery of printing made possible a
subdivision of our age: before and after the printed word — a
repeating resource. The amassing of electronic social comunication
media with the simultaneous development of cybemetics gives to
the modern information world an aspect of constant change and
of permanentand intensive transformation., Updated information

plays a singularly important role as systematization of data and

communications nourish the power and provide a Lasis for the
efficient development of social organizations which, why not say
it? are the basis of civilization and culture,

All of this has brought with it an explosion in communications,
the origin of a many—sided influence from which we, the people
of the world, can not escape. Today human beings have changed
their behaviour patterns as bio—psycho—social beings and have
changed the face and even the very essence of traditional educa-
tion.

Up to a little more than 40 years ago almost all of the developing
countries were primarily rural and agrarian. A large part of their
inhabitants made their living by tilling the soil, and agricultural
activities absorbed the greatest part of the economic resources of
a nation. The motivation of human behaviour found its time and
space in the terms of two poles: rural and urban. The greater part
of their inhabitants were spread throughout all of the territory in
provincial villages, and physical and intellectual communication
was difficult and scarce. Now, modernity faces what has been call-
ed the urban explosion, that is abnormal city growth. Motivation
has changed. The application of rules and principles has been
transformed. Man has not changed but his conduct responds to
more complex and varied stimuli.

Countries began to growat an extraordinary rhythm. However,
together with the quantitative growth an intense qualitative trans-
formation is being lived through, the rural characteristics of the
countries are undergoing accelerated change. Cities have become
congested and problems of employment, services, and living
together arise out of the congestion. Here education plays a vital
role and information embraces almost all of the acts of human life.
Along with the transformations referred to the responses to stimuli
have changed as well, to make certain the individual continues the
teaching-learning process.
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En el otro extremo dramitico, sa coloca la dispersion de las
pequeilas comunidades rurales. Las soluciones son no sélo onero-
sas sino que, en ocasiones, son imposibles, Esta sltuacién hace di-
fici! el acceso a la educacién continua como una opcién de des-
arrollo integral. La educacién continua puede consumarse solo
goenerando mecanismos que aseguren una motivacién idénea hacla
los sistemas de actualizacién educativa, vy realizarse en tanto que
se aseguren procedimientos para captar usuarios para dicha educa-
cion. Ademads, serd eficaz sélo cuando logre que dichos usuarios
sean capaces de transformar su conducta y asegurar la intensidad
del camblo en el quehacer de actualizacii’n para beneficio de su
progreso profesional y apoyo de las organizaciones a que pertenecen.

1.2. Educacion Continua: opcién de la modernidad

¢Como se debe motivar al adulto paa que recorra el siempre
apasionante sendero del progr:so intelectua'? ¢Como se puede ga-
rantizar que los usuarios del sistema ¢ educacion permanente
sean suficientemente ‘‘adultos’’ como pats cambiar su conocimien-
to obsoleto y transfomar su conducta mediante informacion actua-
lizada? {Qué elementos se consideran necesarios para que los pro-
fesionales se den cuenta de la obsolescencid de sus conocimientos,
independientemente de su posicion? ¢{Como podemos vencer la
resistencia al cambio, para que empresiu y supervisores acepten
con honestidad el sendero de la educacion permanente? y, una
vez asegurada la persuasion, {qué pivotes de la conducta vamos a
mover para que quienes estén en el sendero de la educacién con-
tinua sean capaces de ser agentes de cambio?

La respuesta a estas pregunitas no acimite soluciones empiricas
pues en nuestra época conviene no s¢'o enunciar los objetivos,
sino realizar eficazmente las acciones corrzspondientes. Es urgente
responder con rigor cientifico a estas apremiantes necesidades
e impulsar el uso de la aducacion penrinente como filosofia,
como proposito, como ohjetivo y como sistema de actualizacion,
de formacion, capacitacior y desarrollo.

Se ha insistido comc:, Je man: -a evidente, la educacién continua
se frena por diversas ciscL st .r.u1-s. Analicemos ahora dos aspec-
tos de suma importancia: la motivacion de los adultos para que se
incorporen al quehacer de educiicion permanente y el aliento a
las organizaciones y empresas p:ra que propicien métodos, siste-
mas Y procedimientos que faciliten dicha incorporacién en benefi-
cio tanto de las organizaciones, como de las personas que en ellas
se alojan. '

1.3. Apoyo para la difusion de la Educacién Continua

Se realizé un sondeo preliminar de imagen para conocer el gra-
do de aceptacion y/o rechazo a la educacion continua entre
profesionales de distintas disciplinas, egresados de centros de
educacion superior tanto privados como oficiales y auténomos.
La investigacion estuvo a cargo de Asesoria en Desarrollo Em-
presarial y de Programatica, ambas denominaciones sociales.

A continuacion se presentan los resultados globales a que nos
fue dado llegar. En la primera etapa se indagd sobre el conoci-
miento del término e implicaciones de ‘“‘eduacion continua o per-
manente”; de los entrevistados, el 9% afirmé que lo entiende
como una filosofia; el 16% se inclind hacia el término como un
mecanismo de actualizacion; el 40% lo asocid con obsolescencia
del conocimiento y superacion respectiva; el 35% sefialo su igno-
rancia en relacion con el significado. Del 65% de respuestas que se
aproximaron al término, cabe destacar que el 80% correspondio a
profesionales egresados de diversas disciplinas de la ingenieria. De

The dispersion of small rural communities is located at the other
dramatic extrema, Solutions are not only onerous but on occasions
impossible. This situation makes access to continuous education
asan optinn for total development ditficult. Continuous|eduratior.
can be consummated only through generation of machanisms
assuring suitable motivation towards systems for updating educa-
tlon, and can realize itself when assured of procedures for securing
users of said education. |n addition, it will only prove effective by
achieving that said users are able to change their ways and assure
the intensity of the change in the task of updating in benefit of
their professional progress and in support of the organizations to
which they belong.

1.2 Continuing Education: an option of modern times

How should an adult be motivated to cause him to take the ever
exciting road to intellectual progress? How can it be assured that
the users of the permanent education systermn are sufficiently
*adult”’ to exchange their obsolete learning and transform their
behaviour through up--to—date information? What elements,
other than their awareness, are believed necessary so that professio-
nal men will realize the obsolescence of their knowledge? How can
we overcome resistance to change so that firms and supervisors
honestly accept the path of permanent education? And, once per-
suasion has been assured, what behaviour pivots are we going to
move so that those who are on the road to continuing education
are capable of being agents for change?

Answers to these questions do not admit of empirical solutions,
since it is advisable in our times not only to point out the objectives
but to realize the truth of corresponding actions. It is necessary to
respond to these pressing needs with scientific strictness and give
impetus to the use of permanent education as a philosophy, as a
purpose, as an objective, and as a system for updating, formation,
training, and development.

It has been insisted that it is evident that continuing education
is being held back by various circumstances. We now analyze two
aspects of great importance: adult motivation towards incorpora-
tion into the task of permanent education and the encouragement
of organizations and firms to support methods, systems, and pro-
cedures facilitating said incorporation not only to the organiza-
tions’ benefit but also of the persons who are lodged in them.

1.3 First obstructor: ignorance of continuing education

A preliminary investigation of image to learn the degree of ac-
ceptance and/or rejection of continuing education among profes-
sionals graduated from different centers of higher education
centers, of several Universities and Institutes supported by the Go-
verment or by private organizations were done by two different
companies: ‘‘Asesoria en Desarrollo Empresarial’’ and ‘‘Asesoria
en Programética.

The Summary of the Report in the first stage is shown in the
next lines. In relation to knowledge of the term ‘‘continuing or
permanent education”, 9% understoodit as a philosophy;16% we-
re inclined to wards the term as a mechanism for updating; 40%
connect obsolescence with personal overcome; 35% ignor the term;
65% has a good aknowledgment of it; 80% of the previous group

-were engineers. The answers shown that 55% had a good idea of

the term.
Investigation into the existence and implications of the obsoles-
cence of knowledge and mechanisms for overcoming it showed the
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usas respuestas, 55% conocian el término o se aproxiinaron a 8,
por los programas intensivos, Del 40%, que sefaléd su conciencla
sobre |a obsolescencla del conocimiento, 76% son profesionales re-
lacionados con |a ingenleria.

En la segunda etapa se emplearon encuestas con sjecutivos lo-
calizados entre mandos intermedios y funcionarios superlores,
Sdlo el 15% de las organizaciones representadas por dichas perso-
nas lleva a cabo programas de capacitacién y desarrollo con el
enfoque de educacion continua; 20% de esas organizaciones se
limita a dar a la capacitacin la proyeccion correspondiente a una
prestacion obligatoria por parte de la empresa, a efecto de cumplir
el mandato que constitucionalmente corresponde; 23% de las em-
presas encuestadas postularon como tesis que la capacitacion es
s6lo una obligacion y que, en principio, poco aporta a la producti-
vidad vy a la eficacia empresarial; el resto, o sea el 42% consigna-
ron que la capacitacion se limita a acclones de entrenamiento y
que la actualizacion se suple con otros mecanismos de desarrollo
organizacional. ,

Cabe destacar que los giros de las empresas en donde se practico
la investigacion, se advierte que en donde hay vinculos con la in-
genieria, es donde se llevan con mayor intensidad programas de
capacitacion en dreas de educacion continua o permanente.

La gravedad de los datos consignados no estd en los resultados,
sino en las actitudes que de dichos resultados se desprenden.
Sobre el particular, en diversos seminarios de investigacion se ha
explorado el problema, y las tendencias, aunque con variaciones en
los porcentajes, son pricticamente las misme :

2. HIPOTESIS PARA ORIENTAR ESTRATEGIAS DE
MOTIVACION ENTRE USUARIOS DE LA
EDUCACION PERMANENTE

La educacion permanente, como proposito y como sistema,
puede mejorarse y optimizar resultados si consolida mecanismos
que induzcan a los usuarios hacia la formacion e informacion per-
sonal, ya que el hombre, independientemente de su edad, debe te-
ner acceso a un conocimiento sistematizado, actualizado y con
perspectivas de aplicacion. En la orientacién de los motivos se
deben desarrollar opciones para el progreso individual, profesional,
cultural y humanistico, esté o no el usuario en el seno de organi-
zaciones productivas o de servicios.

Platon elevo la sed de saber a categoria filosofica en el campo
del intelecto y es imposible satisfacerla actualmente si el conoci-
miento no se inserta en una cofriente tecnoldgica y cultural de
expansion, desarrollo y especializacion, dentro del vertiginoso
cambio en nuestro siglo.

Satisfacer esta sed requiere de mecanismos persuasivos que im-
pulsen y orienten la conducta tanto hacia la informacién como
hacia el conocimiento.

La obsolescencia del conocimiento del profesional, se origina
sobre todo por cinco motivos basicos:

®  Ignorancia del adelanto cientifico.

®  Olvido de los conocimientos adquiridos.

[ Incapacidad de asimilar cambios tecnoldgicos y de aplicar-
los a su medio ambiente.

. Falta de patrones y reforzadores de conducta para institu-

cionalizar las innovaciones.

same trend, 12% know the phenomenon and are aware of It; 28%
were close to stating their belief In its existence on prodding by
the researchers; 60% displayed their complete ignorance.

Worried by the results of this research among professional
people, resort was had to executives located batween Intermediate
positions and higher officers, Only 16% of the organizations
represantad by these poople carrled out training and development
programs addressed towards continuing education; 20% of these
organizations limited themselves to a projection of the training
corresponding to an obligatory contribution of the firm in order
to comply with its constitutional obligation; 23% of the firms
researched stated as their thesis that training is only a benefit,
and that, in principle, it contributed little or nothing to a firm’s
productivity and efficiency; the remainder, that is, 42% stated
that training is limited to training actions and that updating Is
provided by other mechanisms, that it has littie effect as a produc-
tivity and efficiency factor on a firm's life, and that an organization
obtains results from structures that have already been tested.

The group that connect obsolescence with personal overcome,
75% were professional related with the engineering field.

We must pointed out that the engineering companies or the
ones related with it, are the ones that have the major activity on
the continuous or permanent educational programs.

Th1 seriousness of such data does not lie in results but in the
attitudes revealed by said results. In this regard, the problem has
been explored at many research seminars, and the trends, although
the percentages vary, are practically the same..

2, A hypothesis for orientation of motivation strategies
among permanent education users.

Permanent education as a goal and a system can be improved
and optimize results, if it is able to include mechanisms inducing
potential and actual users towards personal formation and infor-
mation, since a man, regardless of his age, should have access to
systematized and updated knowledge with prospects for its appli-
cation. In motive orientation options should be developed for his
personal, professional, cultural, and humanistic development
whether or not he is in the bosom of a productive or a service
organization.

Plato elevated a thirst for knowledge to a philosophic level in
the field of the intellect, and it can not be satisfied if knowledge is
not inserted into a technological and cultural current of expansion,
development, and specialization within present rapid change. Satis-
faction of this thirst requires persuasive mechanisms impelling and
orienting behaviour not only towards information but also towards
knowledge.

Obsolescence of man's knowledge as a profesional man, above
all is brought about by these five basic causes:

® |gnorance of scientific advances.
® Forgetting acquired knowledge.

® Inability to assimilate technologica! change and to apply it
to his environment.

® A lack of behaviour patterns and intensifiers for institutio-
nalization of innovations.

1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS

14

35



E

Q

o Modiflcaciones on los patrones de comportamlonto do los
mercados de blenes de capital,

So parte dol princlplo de quu ta educaclén continua o porinane-
te s, entro los profesionales, uno de los factores principales para
suporar la obsolesconcln del conociiniento, pero requlere del
eatablecimiento y operacion de impulsores y reforzadores de con-
ducta entre los integrantes dol sistoma.

Ademds, para asegurar su funcionamiento debe ofrecer:

a)  Informacién sistamatizada y actualizada;
b) Formacion integral de aptitudes;
c) Induccion de actitudes;

d)  Sensibilizacion hacia el cambio;
e) Creacion de conciencia para institucionalizar Innovaciones.

Este sistema tiene como principal obstdculo entre profesionales
ajenos a la ingenieria, la carencia de una estructura que soporte la
aplicacion de la tecnologia de la educacion continua. Esto abarca
desde la ignorancia del significado del término "educacion conti-
nua”, hasta el escandaloso fracaso de la aplicacién de su tecnolo-
gia.

Entre los ingenieros solo se requiere robustecer el conocimiento
y prediccion de la conducta de quienes son potencialmente usua-
rios de los sistemas de educacion continua; es un topico que nos
obliga no solo a reflexion, sino que ademas nos compromete a
una investigacion profunda.

Las tendencias actuales para precisar con rigor cientifico cudles
son las aportaciones referidas a la motivacion, nos llevarian, en
primera instancia, a incursionar en el terreno de la psicologfa edu-
cativa. Empero, es objeto de esta ponencia destacar en nuestro me-
dio en términos generales y a nivel de hipotesis, cudles son los
motivos globales que orientan la conducta del hombre, en concre-
to del profesional, para sujetarse a las reglas de la actualizacion y
para incursionar en el campo de la educacion permanente, insti-
tucionalizada como factor de desarrollo.

Se pretende resaltar algunas estrategias para inducir al profesio-
nal a luchar contra la obsolescencia del conocimiento y para que
conozca algunos de los medios para superarla. Estas estrategias
se relacionan de manera directa con la filosofia misma de |a educa-
cion permanente, la que abordaremos desde el dngulo de enfoque
que la vincula con el ingeniero mexicano, como sujeto de la mis-
ma.

Se propone la educacion continua como estrategia de institu-
cionalizacion, esto es, como elemento de soporte en fa planeacion,
operacion y control de mecanismos de innovacién y desarrollo
técnico y administrativo en el seno de empresas y organizaciones
usuarias del sistema, para crear nuevos patrones normativos y de
accion y asi elevar la eficiencia y la eficacia, tanto de los individuos
en lo particular como de las instituciones en general.

Por ultimo, se plantean mecanismos especificos, destinados al
logro de los propositos enunciados, a través de técnicas de movili-
zacion social, para alentar la institucionalizacién de la educacion
continua como agente de cambio y complementacion de los
sistemas de educacion formal y escolarizada.

3. IMPACTO DE LA MOTIVACION EN EL PROCESO
DE LA EDUCACION CONTINUA

3.1. Los problemas

El sistema de Educacion Continua consta de tres subsistemas
principales; recepcion usuarios-beneficiarios; emision-docencia-in-

® changes In the behaviour patterns of capltal goods markets,

The basis Is the pringiple that continuous or permanent aduca-
tion Is, among profossional men, one of the main factors In over-
coming obsolescence of knowlodge, but he establishment of the
operatlon of behaviour instigator and Intensifiers In the systein’s
makoup ir required for it to operate. Further, in order to make
certain of its operations it should offer:

a) Systematized and updated information;
b) Complete formation of aptitudes;

c) the induction of attitudes;

d) sensitizing towards change;

e) creation of awareness for institutionalization of innovatlons.

The principal obstacle to this system is the lack of a structure to
support the application of continuing education technology. This
encompasses from ignorance of the meaning of the term “continu-
ing education’ to a disgraceful failure in application of its tech-
nology.

The knowledge and prediction of conduct by thos who are
the potential users of continuing education systems is a topic that
not only causes thought but also makes extensive research obliga-
tory.

Present trends for stating with scientific certainty precisely what
said contributions to motivation are, would lead us, in the first
place, into an invasion of the field of educational psychology.

However, it is the object of this paper to underline at a hypothe-
tical level what are the overall motives underlying man’s behavior
—precisely the professional man— in our medium in general terms,
and to subject it to updating rules and to make an incursion into
the permanent education field.

It is sought to cause some strategies for inducing the professional
man to struggle against obsolescence of knowledge to stand out
and to learn some of the measures for overcoming it. Such strate-
gies are directly related to the very philosophy of permanent edu-
cation, which we shall approach from the angle joining it to the
Mexican professional man as its subject.

In addition continuing education is proposed as an institutiona-
lization strategy, that is, as an element of support in the planning,
operation, and control of innovation and technical and administra-
tive development mechanisms, in the bosom of the firms and orga-
nizations using the system, to create new normative and action
patterns, and, thus, to elevate the efficiency and the efficacy not
only of individuals in particular but of the instituions in general,

Finally, specific mechanisms destined for achievement of these
proposals through social mobilization techniques are proposed, to
encourage institutionalization of continuing education as an ins-
trument for change supplementary to formal and academic educa-
tion.

3. Impact of motivation in the continuing process

3.1 The Problems

The Continuing Education System comprises three main subsys-
tems: user—beneficiary—reception; emission—teaching—research;
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vestignclén; administrucidn-apoyo fogistica-serviclos; y o atros
subslstemas secundlarios que caracterizan a los contros de oduca-
clén superior en el enfoque tradiclonal, €1 subsistoma de recepelon
usunrios-huneficlarlos se dosarrolla en dos nlveles de operacion;
ol de lag empresas, organismos o Instituciones que apayan ol des-
arrollo de sus rocursos humanos —nivel instituclanal~, v el de lo
Indlividuos que de manera partlcular requlren y aceptan servicios
do) Slstema de Educacién Continua —nlvel individuat-,

Uno de los nspectos mds importantes para consumar a plenitud
fos abjetivos de fa educacién continua conslste en establecer me-
canismos oflclentus y eflcaces de motivacién, entendida ésta, con
Friedrich Dorsch, como el trasfonda psiquico, impulsor, (ue sos-
tiene {a fuerza de la accion y sefiala su direccian,

El curso dol acontecer humano depende de la orientaclon que
se da a la conducta para asegurar acclones u omisiones. De ahi se
derivan las perspectivas y probabilidades para aceptar o rechazar

un fendmeno o un problema, o para permanecer indiferentes o

comprometidos hacia una situacion o un hecho.

En la tercera etapa de esta investigacidn se indago, entre perso-
nas que han sido usuarias del sistema de educacion continua, el
grado de aceptacion o rechazo de este sistema.

Solo el 7% manifesto estar plenamente satisfecho; el 25% con-
signd como deficientes los servicios administrativos, como super-
ficial y de paco rigor cientifico la informacion proporcionada, y
con escasa aplicabilidad al contexto laboral, El 30% sefalo proble-
mas serios por no haberse cubierto las expectativas con que su
grupo incursiond en el sistema de educacion continua. El restante
25% afloro una profunda insatisfaccion y esbozd una actitud de
total desencanto.

Con las limitaciones del caso, se exploro entre diversos centros,
institutos, escuelas y facultades que ofrecen el servicio de educa-
cion permanente. Se hicieron diversos hallazgos:

a). Existen limitaciones de caricter presupuestal para propor-
cionar docentes de calidad, conferenciantes de nivel rele-
vante o expositores con experiencia.

b). Se tuvieron ademas dificultades para desarrollar trabajos
serios de i stigacion, para detectar, en su justa dimen-
sion, las necesiiades de empleadores, la relacion oferta-
demanda de especialistas, las tendencias de demanda de
informacion especializada sobre topicos concretos y la dis-
persion de repositorios con datos para integrar un ordena-
miento tendiente a una programacion metddica, congruen-
te y racional.

c}). Se evidenciaron carencias ue material diddctico preparado
expresamente para eventos /e este tipo de educacion.

d). Se puso de relieve fina.r nt-, que hubo premura y tension
inusitada para planear, viganizar, impartir y evaluar cursos.

e). La obsolescencia del conocimiento sobre la tecnologia
de educacion continua, también ha llegado, paraddjica-
mente, a quienes tienen a su cargo el quehacer de educa-
cion continua.

En la misma exploracion ¥ en contraste con las deficiencias ha-

lladas en otras organizaciones que ofrecen servicios de educacion .

continua, para fortuna de la educacion permanente en México,
también se detectaron centros en los cuales los problemas citados
se han superado en buena medida, gracias al empleo de mecanis-

adminlstratlon—logistlo support—sorvices; and othor secondary
subsystems  traditionally  characteristies  of higher education
centers, The reception--user—heneflelary subsystom develops an
twa operntlonal lovels: that of the flrms, agencles, and Instititions
supporting tho development of thalr human resources —the Inati-
tutlonal level—- and that of the individuals who partlcularly nead
and accept sorvices from the Contlnulng Edlucation Systam —the
Individual level,

Dne of the most important aspects for the full consummation
of the objectives of continuing education consists in the establish-
ment of efficlent and efficacious motivation mechanlsms, this
being understood, with Friedrich Drosch, as the impelling, psychic
background supporting the force and indicating the direction of
the action. The course of human conduct dependes on the orlenta-
tion given to behavior to make certain of acts and omissions.
Thence are derived prospects and probabillties for the acceptance
or rejection of a phenomenon or a problem, or to remain indiffe
rent to or involved in a situation or a fact.

During the third stage of this research, inquiry was made of the
degree of acceptance or rejection of the system of continuing
education among persons who have been users of this systems,

Dnly 7% indicated their complete satisfaction; 25% stated that
administrative services were deficient, that the information furnish-
ed was superficial and of small scientific precision and small appli-
cation in the labor context. 30% referred to serious problems
because the expectations with which their group had entered into
the continuing education system had not been met. The remaining
25% came out with a partial dissatisfaction and outlined an attitude
of disenchantment. Several centers, institutes, schools, and facul-
ties offering permanent education service were investigated. Va-
rious findings were made:

a} There are budgetary limitations against furnishing qualified
teachers, relevant level lecturers, or experienced exponents,

b) Difficulties were also encountered in the development of
serious research work, for detection of the proper dimension
of employers’ needs, the supply and demand relations of
specialists, trends in the demand for specialized information
on concrete topics, and the dispersion of data repositories
to establish an order tending towards methodical, congruent,
and rational programming.

c) There was evidence of a lack of didactic material expressly
prepared for the contingencies of this type of education.

d) Urgency, unusual tension in the planning, organization,
impartment, and evaluation of courses finally stood out.

e) Paradoxically, obsolescence in the technology of continuing
* education has finally reached those in charge of the task of
continuing education.

During the same research, and in contrast to deficiencies encoun-
tered in other organizations offering continuing education services
{luckily for permanent education in Mexico) centers were also found
in which the problems referred to have in good measure been over-
come, thanks to the employment to updated permanen: education
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mns actuallzados do Instltuclanallzaclén de educaclén permanenta,
sobro log que despuds abundaremaos, Su esteatagla pringlpal ha sldo

ol dosarrallo de moeanlsmos du refarzamlunto conduatual y do apll-

cacion o mdtades [nnovados para aducar, formar, Informar y
sunalblllzar adubtas, que con una autamotlvacldn, por necoslidacos
da movllidad en las paslelanes Jerdrqulons que desompoeiian o por
mara gratificaclon porsonal vineulada al conoslmienta, o por motl-
vos do camblo do omploo, han acudida con toda macduroz, smpefia
y conclancia a dichas Instltuclanes, El dxlto se dube, a juiclo de los
patrocinadaoros, organizadores y usuarlos, a ta pramoclon motlva-
clonal, quu genera, en primer lugar, conclencla sobre Iy filasofin
do la educacidn continua, y dospuds a la cuidadosa programaclén clo
oventas, a la velocidad do respuesta para preparar matorial dlddcti-
co vy de desarrollo de diversa indole. Pero sobire todo so debe a un
ficil accuso a la Informacion preliminar sobre las expectativas de
cada evento particular y a las posibilidades do configurar sistomas
de programacian educativa integral,

Por lo anterior sabemos que resulta recomendable y aun indis-
pensable, remarcar la necosidad de asegurar la orientacion de los
motivos que inducen a la programacion de sistemas de educacion
continua. Dicha orientacién se debe referir, en primer término, al
individuo sujeto a una serie de mecanismos gue dan pauta a su
comportamiento, En segundo lugar, a las empresas, organismos e
instituciones que alientan el sistema como estrategia de moderniza-
cion organizacional y de desarrollo institucional. En tercer lugar,
a los centros que de manera directa o indirecta utilizan el sistema
de educacion continua.

3.2. Proximidad a la motivacién del usuario
potencial del Sistema de Educacion Continua

Para superar los problemas detectados, los mecanismos de moti-
vacién probados han de inducir al usuario potencial a la satisfac-
cion de sus necesidades basicas.

Las principales necesidades basicas del ser humano son: sequri-
dad en su modoy estilo de vida; afan de progreso y reconocimiento
en sus aspectos profesional, laboral e intelectual; sed de estructura-
cion de tiempo, orientada a la distribucion de los lapsos que con-
forman el devenir de acciones de cada dia; correspondencia entre
esfuerzo de perfeccionamiento y remuneracion respectiva; inten-
cionalidad para ascender a mejores oportunidades de progreso en
la pirdmide jerdrquica; oportunidad para desarrollar nuevas expe-
riencias y superar las crisis que se derivan con el vértigo del cambio.

Por otra parte, como salidas laterales de los mecanismos de mo-
tivacion, los eventos de educacién continua deben incluir facilida-
des para obtener nuevas relaciones profesionales, tanto interdis-
ciplinarias como multidisciplinarias; opciones para permanencia
y acceso a grupos formales e informales; y perspectivas para trans-
formar las rutinas en funcion de los adelantos tecnologicos de
eficiencia probada.

Todos estos pivotes de induccion personal para los usuarios
potenciales, deben cubrirse no s6lo en los medios de publicitacion
y propaganda de los eventos de educacion continua, sino ademas,
han de incorporarse a los métodos, sistemas y procedimientos
de enseiianza-aprendizaje que se utilicen en el proceso de educa-
ciéon permanente.

La relacion entre la motivacion y la voluntad, como sefalan
Dorsch, Morgan, Berlo y Aranguren, entre otros, lleva a sefalar
con precision opciones para desviar, inhibir y aun invertir impulsos
y tendencias instintivas. Las perspectivas de su aplicacion llevan,
como sefiala Hellpach, al descubrimiento e induccion de constan-

Institutlonallzatlon mechanlsms, wleh wo shall deal with more fully
lator, Thelr maln strategy hag boon development of behavior reln-
farelng mochanlams and tha applieation af Innovatlve methacls for
the wducatlon, farmatlon, Information, ancd sensltization of adults,
wha, by selfmativatlon, through mabllity needs In the hlerarehle
posltions thay flitor for mare porsonal satlsfaction jolned to know-
todge, or becauso of changes In omplayment, have attondod said
institutons with complote maturlty, committmant, and roflablilty,
In the judgment of Ity sponsory, arganizors, and users, |ty suecoss |s
due ta lts mativational pramatian, which, in the first place, glves
riso to an awareness of tho philosophy of continuing adueation,
and, then, to the careful programming of events, to the spoody ros-
ponsy In the preparation of dldactic, and a different kind, of dove-
lopment materlal, But, above all, It is duo to vasy access ta proelimi-
nary information on the expectations of vach particular event and the
possibilities for conflguration of intogral education programming
systems,

Therefore, we know it is advisable, and even indispensablo, to
refer again to the need for makingcertain of the motivational orien-
tation influencing the programming of continuing education sys-
tems. In the first place, this orientation should refer to the incivi-
dual subject to a series of mechanisms serving as guidelines for his
behavior; and, in the second place, to the firms, agencies, or insti-
tutions encouraging the system as a strategy of organizational mo-
dernization and institutional development; and, in the third place,
to those centers directly or indirectly making use of the continuing
jucation system.

3.2 Proximity to the motivation of the potential user of the po-
tential of the Continuing Education System

In order to overcome the problems that have been detected,
proved motivation mechanisms must persuade the potential user
towards satisfaction of this basic needs.

A human being’s principal, basic needs are: security in his man-
ner and style of life; an eagerness for professional, working, and
intellectual progress and recognition, a thirst for organization of
his time, oriented to distribution of the periods causing develop-
ment of the actions of each day; a correspondence between the
effort for improvement and its respective remuneration; intentio-
nality to rise to greater opportunities for progress in the hierarchy
pyramid; an opportunity to develop new experiences and to over-
come the crisis due to the accelerated rhythm of change. On the
other hand, as lateral outlets of motivation mechanisms, continuing
education events should include facilities for obtaining new inter-
disciplinary and multidisciplinary professional relations; options
for remaining in and acces to formal and informal groups; and
prospects for the transformation of routine in relation to techno-
logical advances of proved efficiency.

All of these pivots of personal influence of potential usersshould
be covered not only in the publicity and advertising media for the
events of continuing education, but also have to be incorporated
in the teaching-learning systems and procedures and methods uti-
lized in the permanent education process.

The relation between motivation and will, according to Dorsch,
Morgan, Berlo, and Aranguren, among others, iead to a precise indi-
cation of the options for diverting, inhibiting, and even inverting
instinctive impulses and tendencies. Prospects for its application,
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s motlvos, equivalentes a la pesesion de un modao e sor fuo ase-
guriy (o aparlelon de motlvaelones v refuerza s tendonalas dal
camblo,

Sutrat tamblén de ovitar potrifianclones o esteraatipos qun,
distrazados o dislmuindos, son Impartantes en las relaoiones huma-
nas do los usuarlos del sistoma da eduaacldn pormaneata, puos la
saclodad humana na permite a la larga mantener sln varlaclan los
motivaciones que se propone. Las motlvaclones van pordlondo

fuerza del mlsmo mada que se dubliltan en el recuerdo y son

reemplazacas continuamente por nuevas motlvaclones, en cuyo
planteamlonto colncicllinos plonamente con Krueger.

Durante ol doesarrallo de los eventos do educacion continua los
mucanlsmos ¢o motlvaclon de sus usuarlos, ademds du ncorporar
in satisftacclon de las necesldades bdsicas enuncladas, deben faclll-
tar la operaclén de procesos para que, durante el cicio clo ensefian-
za-aprendizaje, se asimllen, adopten vy operen reforzadores de con-
ducta que aseguren modlflcaciones en el comportamiento profe.
slonal, y para que los nuevos conocimlentos y experienclas adqui-
riclas no caigan rdpldamente, a su vez, en obsolescencla.

Resulta importante acdemds, que la ediucacidn continua prevenga
la modificacion de las mesetas tradicionales en el curso del apren.
dizaje, esto es, que las |ineas horizontales que indican una deten-
cion transitoria o permanente del curso ascendente de una curva
de aprendizaje, sean seguidas de los reforzadores necesarlos para
alentar constancia en la asimilacion y disciplina —tan desacostum-
brada en el medio—. Solo asf, a la adquisicion de aptitudes, capaci-
dades y habilidades, se seguird necesariamente un esfuerzo intensi-
vo para la solucion de problemas vinculados con el medio ambien-
te laboral del usuario.

Otro mecanismo de motivacion, aconsejable para despertar inte-
rés clurante el proceso de ensefianza-aprendizaje en el sistema de
educacion continua, es facilitar en los subsistemas de emisién-re-
cepcion, el empleo de métodos incorporados a objetivos educacio-
nales y a conductas terminales. Todo esto para que los usuarios co-
nozcan con profundidad lo que deben aprender, para qué apren-
der, donde aplicar lo aprendido y como desarrollar estrategias que
comuniquen las innovaciones, de manera que les reporten benefi-
cios y sean fuente de gratificaciones, que no existirian sin |a opera-
cion de los sistemas de educacion continua.

3.3. Apoyo de las organizaciones para
motivar el uso del sistema

En el dmbito de las organizaciones, empresas e instituciones
usuarias del sistema de educacién continua, los mecanismos de mo-
tivacion adoptan otras modalidades pues nos movemos en el terre-
no de la venta de servicios. El empresario, el ejecutivo, el funciona-
rio, segiin se trate del sector publico o privado, aducen diversas ra-
zones para desconfiar de los sistemas de educacion permanente,
como por ejemplo, falta de tiempo, en supervisores y trabajadores,
para actividades de informacién y formacion, o limitaciones de ca-
récter presupuestal y financiero. Como argumento aducen la caren-
cia cle resultados visibles, objetivos y concretos derivados de la ac-
cion de los sistemas de educacion continua. Conforman pautas de
conducta, resistentes a ia facilitacion del proceso, bien por desco-
nocimiento de la filosofia de este sistema educativo o por expe-
riencias personales que fueron muy desafortunadas. Advierten,
ademas, serios riesgos en la organizacion, pues carece de un proce-
dimiento que vincule escalafon-ascenso-capacitacion-remunera-
cion,

Si las razones anteriores no fueran suficientes para generar situa-

ciones de reticencia hacia la educacion permanente, hay otra de-

Hollpaoh says, lead ta the discovery and Influence of eonatant me-
tlvas, equlvalant ta o possesslon of away of life assuring the appen:
rance of mativatlons and the relnforcemant of tendenelos towarel
ahange, An effort is also helng made to avold disguised or dlssimu-
latad potriflention or stereotypes, which are impartant In the hu
man ralations of parmanent aduantion system usars, hocause human
sacloty clons not long permit the proposed motivations ta ho malns
tained without ahange, Motlvatlons lose thelr forco Just as they be-
coma weakenod [n the memory and are continually replaced by
naw motlvations, I the Intraduction of which we ure in full agroo.
mont with Krueger,

Durlng development of the events of continulng education their
users' motlvations, In addltlon to Incorparation of satlsfaction of
the basic need enumarated, should facliitate the operation of pro-
cesses, that, durlng the teaching-learning cycle, assimilate, adopt,
and oporate behavlor fortiflers assuring changes in professional
behavlor, and so the new knowledge and oxperlence do not, In
turn, bocome rapidly obsolete.

It is also important that continuing education foresee changes
in the traditional plateaus in the course of learning, that is, that
the horlzontal lines Indlcating a transitory or permanent interrup-
tion In the ascending course of a learning curve, are followed by
the reinforcer needed to encourage constancy in assimilation and
discipline — so unaccustomed in the medium. Only in this manner,
by acquisition of aptitudes, capabilities, and abilities will an inten-
sive effort be fellowed for solution of the problems linked to the
user’s working environment.

Another motivational mechanism, advisable for awakening inte-
rest during the teaching-learning process in the continuing educa-
tion system, is to facilitate the employment of methods incopora-
ted into educational objectives and terminal conduct in emission-
reception subsystems. All this so that the users know what they
should learn in depth, why they are learning, where to apply what
is learned, and how to develop strategies for communication of
innovations, so that they benefit them and are a source of satisfac-
tion which would not exist without the operation of continuing
education systems.

3.3 Support of organizations to motivate use of the system

Within the ambit of the organizations, firms, and institutions
which are users of the continuing education system, motivation
mechanisms take other forms, as we are not in the service sales field.
The manager, the executive, and the official, according to whether
the public or private sector is involved, give different reasons for a
lack of confidence in permanent education.systems, as, for exam-
ple, a lack of supervisors’ and workers’ time for formation or infor-
mation activities, or limitations of a budgetary or financial nature.
By way of argument they cite the lack of visible, objective, and
concrete results derived from the action of continuing education
systems. They adopt conduct guidelines, resistant to facilitation of
the process, either from ignorance of the phylosophy of this edu-
cational system or because of most unfortunate personal experien-
ces. Further, they warn of serious risks in its organization, since it
lacks a procedure linking seniority-list-promotion-capacitation-re-
muneration,

If the foregoing reasons were insufficient to arouse reticence to-
wards permanent education, there is another, or greater, burden:
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mayar posa: la duracion de los cursos o sominarios alojaclos on ol
slstama do edueaclon sontinuin, Se aitade, por atra parta, nl deserd-
dito do in estrntaglay capacitactdn-produetividad,

Exos olementos negativos puadan supararie on huena medids, s)
ton contros o Insthtaciones que ofrecon ol sorvicio, san eapacos da
[nvaluerar nugvas estrateglag de vontay, en consscuoncli, do porsun-
slan hacla los spresarios y funcionarios, los cuales ustdn acostum-
hridos ol lenguajo de los monsajes que s Insertan en lo pragmiti-
co, en I obtenclon de resultados, en argumentaclones de cardctor
financlero y en In vinculacion de los factoras costo-heneflclo, ran-
tabilldad, obtencldn de utllidades,

Por estis rezones nos vamos ohllgados o destacar o lmportancia
tu quo en nuestros contros de educaclén continua se generen In-
vestifjaclones dostinadas a indagar cudles son los motivos (e urlen-
tan |a conducta de los patrocinadores en calldad de instituciones; y
a generar ln operaclon de estrateglas modernas para acompaiiar fa
educacion continua de beneficios colateralus como el de la Instltu-
clonalizacién, al cual nos referiremos mas adelante, y ademas, a In-
volucrar estrateqias globales y compartidas como la de moviliza-
cion soclal, sobre la (que también abundaremos.

E| objetlvo de esta motivaclon, dirigida al nivel de las institucio-
nes patrocinadoras, es persuadir a las organizaciones para que ocu-
pen y empleen a plenitud la capacidad instatada de los centros de
educacion continua, en beneficio de las mismas organizaciones y
para el progreso de los individuos que se alojan en ellas.

3.4. Acciones iniciales para inducir programas
optimizados de educacién continua

Los tres elementos citados del sistema: individuo, organizacio-
nes a las cuales pertenece e instituciones de educacion continua,
deben interactuar, interrelacionarse e intercomunicarse a efecto de
llevar a cabo, hasta sus Gltimas consecuencias, las etapas logicas de
un proceso, del que dependera, segun la estrategia de la motivacion,
el éxito del sistema. Licho proceso involucra en los oferentes de
educacién permanente:

® Deteccion de las necesidades de informacion, formacion, ca-
pacitacion, desarrollo, sensibilizacion, educacion o simple-
mente de adiestramiento, existentes en las entidades poten-
cialmente usuarias del sistema y que se relacionen con la
actualizacion del conocimiento, especialmente con la instru-
mentacion de planes y programas de educacion continua en
funcion de las necesidades detectadas.

® Investigacion Je los impulsores y frenadores que orientan al
individuo hacia los sistemas escolarizados o desescolarizados,
formales o informales de educacién permanente, para satis-
facer expectativas y orientar los motivos que inducen su
conducta.

¢ Conocimiento de la relacion oferta-demanda de trabajo en
funcion de empleadores y de las necesidades previsibles a
corto, mediano y largo plazo, para alimentar el sistema de
planeacion y programacion de eventos de educacion conti-
nua, y no frustrar las salidas y resultados concretos en bene-
ficio de los usuarios.

® Sondeo de la imagen de aceptacion o rechazo que se genera
al ofrecer planes y proyramas de actualizacion y de educa-
cion permanente, en base a las tendencias detectadas en los
sistemas de educacion y de su vinculacion auténtica y real
con la realidad econdmica y social del pais.

the lngth of the courses or sominars lodged i the continuing
aducation system, On the othar hand can ha adedod the disrepite
af tha eapacation productivity strategy,

Sueh nogative olomaents can ho overeomo to a great extent, If the
centers or [nstitutions offoring the service have the ahility th make
ise of new saloy strategles, and, consequantly, of persuaglon of
managers and officialy, who are accustomed to tha languaga of prag-
mnatlc Muogsagos, to obtalnlng results, to financial-type arguments,
aned to nking cost-bonallt factors, prabltabllity, and securlng pro-
fits,

Wao are obliged for these reason to underline the importance orl
finating rasearch In our centers of continuing education intended
to Inquire Into the motlves orlenting sponsors’ behavlor as institu.
tions; and originate the operation of modorn strategles to accom-
pany contlnulng educatlon with collateral beneflts, like Institutio-
nalizatlon, to which we will refer below, and further, to involve
global and divided strategles, such as social mobilization, upon
which we will also speak more fully.

This motivation's objective, addrossed at the level of sponsoring
institutions, is to persuade organizatlons to occupy and employ
the plentiful installed capacity of continuing education centers to
the benefit of the organizations themselves and towards the pro-
gress of individuals located in them.

3.4 |Initial actions to intiuence optimized programs of continuing

education

The three elements of the system referred to — individual, orga-
nizations to which he belongs, and institutions of continuing edu-
cation — should interect, interrelate, and intercommunicate in or-
der to carry out, to its final consequences, the logical stages of a
process, upon which, in accordance with the strategy of the moti-
vation, the success of the system will depend. Said procedure invol-
ves the offerers of permanent education in:

® Detection of the need for information, formation, capacita-
tion, development, sensitizing, education or simply training,
of the entities that are potential users of the system, which is
related to updating knowledge, particularly in the implemen-
tation of continuing education plans and programs in accor-
dance with discovered needs.

® Research into the drives and curbs orienting an individual to-
wards scholasticized or descholasticized formal or informal
systems of permanent education, to satisfy expectations and
orient the motives influencing his behavior.

o Knowledge of the labor supply and demand relationship in
function of employers and short, medium, and long-term
foreseeable needs to feed events into the system for plan-
ning and programming continuing education without frus-
trating the output and concrete results benefitting user

® A probe of the image of acceptance or rejection originated
by the offer of updating and permanent education plans and
programs, based on tendencies detected in educational sys-
tems and their authentic and real bond with the country’s
economic and social reality.
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e Creacidn de mecanismos de persuasion para incitar al uso de
la educaciéon permanente como medio de desarrollo indivi-
dual, de progreso profasional y de extensiébn humanista y
cultural de quienes potencialmente son candidatos al uso de
los sistemas de educacién continua.

® Deteccién de los elementos necesarios para asegurar el refor-
zamiento de la conducta, tanto en términos de aprendizaje
como en funcion de las conductas terminales que se esperan
del sistema integrado de educacion permanente.

® |nvestigacion sobre la relacion costo-usuario del sistema,
para asegurar el adecuado apoyo logistico de la operacion
del proceso de ensefianza-aprendizaje.

® Dfrecimiento de mecanismos que faciliten la acreditacion de
materias insertas en los curricula de estudios a nivel de post-
grado.

® Persuasion a empresarios y funcionarios sobre la convenien-
cia de vincular los escalafones, el sistema de remuneracion,
el sistema de ascensos y reconocimientos con los procesos
de educacion continua.

® Establecimiento de procesos facilitadores que consideren las
variables: tiempo, espacio y acceso al sistema, en funcion de
los modos y estilos de vida de los usuarios potenciales.

® Impulsar a los sistemas de educacion personalizada a distan-
cia, relacionados con mecanismos de acreditacion.

® Preparacion de paquetes y material diddctico que ayude al
autoaprendizaje. Los usuarios disfrutaran de la misma cali-
dad, profundidad y orientacion de los sistemas tradiciona-
les de ensefianza-aprendizaje.

e Compatibilizacion de bancos de datos para intercambio de
informacion con centros de propositos afines,

® Elaboracion de indicadores de calidad de los resultados que
se deriven del sistema de ensefianza-aprendizaje.

® Creacion de métodos y orocedimientos que sigan el desarro-
llo de los usuarios del sistema de -educacion después de ter-
minado el ciclo de ensefianza-aprendizaje.

4, RESISTENCIA A LA EDUCACION CDNTINUA O PERMA-
NENTE

Durante la cuarta etapa de la investigacion, se seleccionaron de
entre los encuestados, usuarios potenciales y reales de la educacion
continua, ya sea en funcion de individuos para que manifestaran su
criterio independiente, ya sea como ejecutivos y funcionarios, para
que representaran el criterio de sus organizaciones e instituciones.
El objetivo de esta parte de la exploracion, fue conocer los princi-
pales factores que generan resistencia al uso de sistemas de educa-
cion permanente.

A fin de superar el problema de la exposicion de los resultados
cuantitativos, y a efecto de precisar su interpretacion cualitativa,
por razones de espacio se omite |a presentacion de porcentajes.

Los sistemas de motivacion pueden ser obstruidos, entre otros,
por los siguientes hechos, situaciones o circunstancias.

e Creation of persuasion mechanisms to induce the user of per-
manent education as a means for individual development, or
professional progress, and the humanistic and culturat exten-
sion of whomever is a potentiai candidate for the use of con-
tinuing education systems.

® Detection of the elements required to assure reinforcement
of behavior in terms of learning and in fuction of the termi-
nal behavior expected from an integrated system of perma-
nent education.

® Research into the system’s cost-user relationship, tu assure
suitable logistic support of the operation of the teaching-learn-
ing process.

Dffer of mechanisms facilitating the giving of credit for sub-
jects inserted into study curricula at the postgraduate level.

® Persuasion of management and officials of the advisability of
linking seniority lists, the remuneration system, and the pro-
motion and recognition system with continuing education
processes.

e The establishment of processes facilitating consideration of
the variables, of time, space, and access to the system, in func-
tion of the manner and life style of potential users,

® Provide impetus from a distance to personalized education
systems related to mechanisms for giving credit.

® Preparation of packages and didactic material to assist self-
education. Users enjoy the same quality, depth, and orienta-
tion as the traditional teaching-learning systems.

® Compatibilization of data banks for the interchange of infor-
mation with centers of kindred purposes.

® Preparation of indicators of the quality of the results of teach-
ing-learning systems.

® Creation of methods and procedures to follow the develop-
ment of users of the educational system after termination of
the teaching-learning cycle.

4. RESISTANCE TO CONTINUING OR PERMANENT
EDUCATION

During the fourth stage of the research, potential and actual users
of continuing education were selected from among those surveyed,
either as individuals to permit statement of their independent cri-
teria, or as executives and officials to represent the criteria or their
organizations and institutions. The objective of this part of the ex-
ploration was to learn the main factors originating resistance to the
use of permanent education systems.

To overcome the problem of a statement of quantitative resuits,
and for the purpose of precisely stating their qualitative interpreta-
tion, the presentation of percentages is omitted for reasons of space.

The following facts, situations, or circumstances, among others,
can obstruct motivation systems:
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4.1, Falta de conciencia sobre el fendmeno
de la obsolescencia del conocimiento

El trabajador, el supervisor, el funcionario o el ejecutivo, tanto
del sector publico como del privado, tienen la conviccion de que
su quehacer se lleva a cabo eficiente y eficazmente. Parten del su-
puesto de que, desde su egreso de los centros educativos superio-
res, sus conocimientos aunados a la experiencia derivada del ejer-
cicio de sus funciones, bastan para desarrollar a plenitud las tareas
encomendadas. El crecimiento de la organizacién donde prestan
sus servicios es su punto de referencia para ubicar la funcionalidad
de sus conocimientos. Ademas, la escasa atencion de las institucio-
nes para alentar con intensidad programas de entrenamiento,
adiestramiento, capacitacion y desarrollo, limitan la vision de su
personal hacia los adelantos tecnologicos adoptados, se suponen
eficientes y eficaces en esas organizaciones en el sentido de que
han asegurado resultados.

4.2. Ignorancia de métodos y sistemas
optimizados de ensefanza-aprendizaje

El egresado de los centros de educacién superior se vincula a la
vida econdmica del pais con un determinado caudal de conoci-
mientos. La informacion que posee no siempre se halla respaldada
por experiencias de campo. La relacion egresado-organizacion pro-
ductiva o de servictos, existe solo desde el supuesto de que los pla-
nes y programas de estudios satisfacen las necesidades operativas
de empresas, organizaciones e instituciones.

Hasta antes de la actual década, el proceso de ensefianza-apren-
dizaje conservaba fuertes reminiscencias de la educacion tradicio-
nal. La ausencia de objetivos educacionales y de conductas termi-
nales definidos en un espacio {e) y un tiempo (t) diversos del espa-
cio {e} y el tiempo (t) caracteristicos de |a realidad operativa de las
organizaciones, cambiaban considerablemente las perspectivas en
la comunicacion de innovaciones, pues no se aseguraba idoneamen-
te la motivacion para el autoaprendizaje, ni se proporcionaban téc-
nicas eficientes para tal propadsito.

4.3. Falta de tiempo para emprender y
consumar el rjuehacer de actualizacion

Uno de los problemas mas serios que se afrontan en nuestra épo-
ca consiste, al parecer, en la falta de tiempo para hacer las cosas.
Como no se cuenta con el tiempo suficiente, se generan presiones
y se originan dificultades laborales y surgen problemas que van
desde la intranquilidad personal hasta |la ausencia de resultados op-
timos vitales. Desde luego, se aduce falta de tiempo para no actua-
lizar el conocimiento. Tal parece que se ignora como el tiempo es
independiente de nuestra conciencia. Los principales interesados
en actualizar el conocimiento no han podido resolver a plenitud la
sed de estructuracion del tiempo; dos grilletes les atan de manera
constante: la agenda y el reloj. Las jornadas de trabajo y el cimulo
de asuntos encomendados a cada unidad operativa se destinan mas
a aspectos rutinarios que de planeacion y preparacion programati-
ca. Las labores de supervision y control consumen otra parte im-
portante del tiempo.

Los lapsos disponibles para colocar al ejecutivo en contacto con
los mds recientes descubrimientos y con el avance tecnologico, se
restringen de manera directamente proporcional al volumen y car-
gas de trabajo encomendados.

E! planteamiento de factores que faciliten la asistencia de recur-
sos humanos a eventos formales de actualizacion permanente, se ve
frecuentemente no solo con recelo, sino que genera inusitadas re-
servas.

4.1 A lack of awareness of the phenomenon of the obsolescence
of knowledge

The worker, supervisor, official, or executive, whether in the
public or private sector is convinced that his task is performed effi-
ciently and efficaciously. They start with the supposition that,
since they left higher centers of education, their knowledge plus
their experience originating in the performance of their functions
is sufficient for the full performance of the tasksentrusted to them.
The growth of the organization where they render their services
is a point of reference for locating the functionality of their know-
ledge. In addition, the scant attention of the institutions to serious
encouragement of training, instruction, capacitation, and develop-
ment limit the vision of their personnel towards technological ad-
vances which have been adopted and are supposed efficient and
efficacious by such organizations in the sense that they have pro-
duced results.

4.2 Ignorance of optimized teaching-learning methods and systems

The graduate of centers of higher education joins the country’s
economic life with a certain abundance of knowledge. His infor-
mation is not always backed up with experience in the field. The
relation of a graduate to a productive or service organization can
exist only on the supposition that the study plans and programs
satisfy the operational needs of firms, organizations, and institu-
tions. Up to this decade, the teaching-learning process was highly
reminiscent of traditional education. A lack of educational objec-
tives'and of terminal behavior, defined in a space{s) and a time {t)
differing from the scope (s) and the time {t) characteristic of the
operational realities of the organizations changed innovation com-
munication prospects considerably, since the motivation for self-
education or provision of efficient techniques for such purpose
was not assured.

4.3 Lack of time for undertaking and consummation of the task
of updating

One of the serious problems facing us in our times apparently
consists of a lack of time for doing things. As there is not suffi-
cient time, pressures are generated and originate labor difficulties
and problems — from personal uneasiness to the absence of vital
optimum results. Of course, the lack of time is adduced as a reason
for not updating knowledge. It would appear that there is ignoran-
ce that time is independent of our awareness. Those mainly inte-
rested in updating knowledge have not been able fully to solve the
thirst for structuring of time; they are constantly bound by two
shackles: their appointment book and their watch. Working days
and the accumulation of matters entrusted to each operative unit
are directed more towards routine aspects than to program planning
and preparation. Labors of supervision and contro! consume ano-
ther important part of time. Periods available for putting an execu-
tive in contact with the most recent discoveries and with the ad-
vance of tecnology are restricted in a manner directly proportional
to the volume and load of work entrusted to him.

The offer of factors facilitating the attendance of human resour-
ces at formal permanent updating events is frecuently viewed not
only with misgivings but occasions unusual reservations.
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4.4. Carencia de recursos para costear
el quehacer de educacién continua

El impacto de fa modernidad sobre los grados de competencia
mercantil entre las empresas, la diversificacion de productos y el
acceso a la sociedad de consumo, en especial a la de consumo am-
pliado, obligan a |a operacion de presupuestos en los que pocas ve-
ces se contempla un volumen financiero importante destinado a la
actualizacion y desarrollo de trabajadores Y supervisores.

Las legislaciones del mundo, en su inmensa mayoria se han
preocupado por incorporar mecanismos legales que tutelen la capa-
citacion como una obligacion y como un derecho; sin embargo, co-
MO Nno a toda actualizacion sigue una transformacion inmediata en
resultados, el aliento a dichos programas alcanza a un porciento
minimo de los recursos humanos alojados en el seno de |as organi-
zaciones.

Ademads, el impacto de los mecanismos inflacionarios y la carre-
ra de sueldos, salarios y prestaciones contra el costo de la vida,
obliga a un gran nimero de personas a remitir sus presupuestos a |a
satisfaccion de necesidades ajenas a la actualizacion del conoci-
miento. Las limitaciones presupuestales de los empleadores, auna-
das a las carencias de recursos economicos de los trabajadores para
sufragar por si mismos el costo de Ila actualizacion, generan un ci-
clo vicioso, donde: no se actualiza el conocimiento porque no hay
recursos financieros, y no se incrementan los recursos financieros
porque no hay actualizacion del conocimiento.

4.5. Imposicion del quehacer de actualizacion
mediante la relacion laboral

Por lo que hasta el momento puede advertirse, fas organizacio-
nes e instituciones optan por alentar entre sus recursos humanos el
quehacer de actualizacion, acudiendo a la estrategia de no sensibi-
lizar previamente a los usuarios potenciales, y se impone al perso-
nal la tarea de asistir a eventos de adiestramiento o de desarrollo,
mediante mecanismos de coaccion amparados en [a obligacion del
quehacer de capacitacion. Se ofrece como motivacion, el facilitar
2 los usuarios dichas actividades durante los horarios de trabajo,

El empleo de medios coercitivos para asegurar la asistencia del
personal a eventos como los sefialados, origina, en los usuarios
del sistema de educacion, mecanismos de ajuste emocional tales
como la agresion, el negativismo, la proyeccion y otros mas, reali-
dades que incluso, pueden provocar conflictos entre la empresa y
el trabajarior.

El binomio productividad-actualizacion pierde vigencia. El per-
sonal forzado a incursionar por el terreno de la actualizacion, le-
jos de orientar su conducta a niveles de mayor eficiencia, tiende a
comportamientos conflictivos.

4.6. Desconexion entre el sistema de remuneracion
y los sistemas de escalafones y capacitacion
o desarrollo

Con inusitada frecuencia, la orientacion de las tareas de educa-
cion permanente se aleja de perspectivas especificas para asegurar
que a todo incremento de capacidad y de conocimiento se siga un
aumento en el salario y/o en las prestaciones.

El estimulo necesario para orientar los motivos de |a conducta
hacia niveles de perfeccionamiento, se frustra en la medida en que
los usuarios de la educacion permanente no encuentran un benefi-
cio tangible derivado del esfuerzo realizado.

4.4 Lack of resources for paying for the continuing education task

Modernity’s impact on the degree of mercantile competition
among businesses, product diversification, and the society's access
to consumption, particularly to expanded consumption, oblige the
operation of budgets in which an important volume of finances in-
tended for the updating an development of workers and supervisors
is seldom contemplated.

In most legislation in the world there has been a concern for the
incorporation of legal mechanisms governing capacitation as an

obligation and as a right. However, because all updating is not
followed by an immediate transformation of results, encourage-

ment of such programs only involves a minimum of the human
resources located in the heart of an organization.

In addition, the impact of inflationary mechanisms, and the race
of wages, salaries, and benefits with the high cost of living force a
large number of persons to dedicate their budgets to satisfaction
of needs quite remote from the updating of knowledge. Add em-
ployers’ budgetary limitations to workers’ lack of economic resour-
ces for defraying the cost of updating themselves and you create a
vicious circle, in which knowledge is not updated due to a lack of
financial resources, and resources are not increased because of a
lack of knowledge updating.

4.5 Imposition of the task of updating through labor relations

From what can be seen up to now, organizations and institutions
opt for encouragement of the task of updating among their human
resources, resorting to the strategy of not sensitizing potential users
in advance, and the task is imposed on their personnel of compul-
sory attendance of teaching or development events, under cover of
the obligation of the capacitation task. Facilitating said activities
of the users during working hours is offered as the motivation.

The employment of coercive means to assure personnel atten-
dance at such events produces mechanisms of emotional adjust-
ment, such as aggression, negativism, projection, and others among
the users of educational systems, and these might provoke conflicts
between the firm and its workers.

The binomial of productivity-updating ceases to operate. Per-
sonnel forced to journey through the updating field, far from orient-
ing their behaviour at levels of greater efficiency have a tendency
towards antagonistic behavior.

46 The disconnection betwéden: the remunerative system and the
seniority list, and capacitation or development systems

With unusual frequency the orientation of permanent education
tasks becomes separated from specific prospects for assuring that
every increase in capacity and knowledge is folloged by anincrease
in wages and/or benefits.

The necessary stimulus for orientation of behavior motives to-
ward levels of improvement are frustrated to the extent that users
of permanent education do not find a tangible benefit derived from
the effort made.
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Ya se enuncio el grave problema de las limitaciones presupues-
tales para alentar las actividades de la educacién permanente. Ese
problema se relaciona también con el que ahora abordamos. La ri-
gidez de los escalafones, la ausencia de procedimientos idoneos Y,
operantes que aseguren el servicio civil de carrera o la promocion de
empleados a nivel institucional en el terreno del escalafén, encuen-
tra, por diversas circunstancias de cardcter legal, una serie de obs-
tdculos. Ademds, como no existe la conciencia, o por lo menos la
evidencia de que el saber vale por si mismo y genera al final del
proceso nuevas oportunidades, el individuo se resiste a aventurarse
en actividades de beneficios dudosos; asi, la resistencia a formar
parte de los mecanismos de educacion continua dentro de las orga-
nizaciones, engendra, bajo diversas circunstancias, factores adicio-
nales de resistencia.

Si al esfuerzo necesario para participar en los eventos citados, se
aunan el sacrificio de tiempo y el requerimiento de esfuerzo adi-
cional ajeno a las labores propias dentro de la organizacion, sin la
oferta del estimulo correspondiente, los mecanismos de motiva-
cion entran de nueva cuenta en crisis.

Por todo lo anterior, conviene precisar que el individuo prefiere
permanecer en el status quo en el que se satisfacen sus necesidades
de seguridad.

4.7. Inseguridad para satisfacer la necesidad
de nuevas experiencias

Los usuarios Je los sistemas de educacién continua deben tener
conciencia de las posibles implicaciones de su capacitacion y des-
arrollo. Aunque es cierto que conocen plenamente la realidad de la
institucion a la que pertenecen y que saben que no a toda capacita-
cion corresponde una movilidad en el puesto, que no necesaria-
mente van a percibir mds ingresos por participar en la actualizacion
para un mejor servicio a la empresa, también es connatural en el
ser humano cierta resistencia a las posibilidades de cambio.

La modificacion de horarios, la transformacion de rutinas, la al-
teracion de un status quo, la posible vinculacién animica con indi-
viduos pertenecientes a distintas unidades operativas, son otros as-
pectos sobre los que conviene reflexionar en la creacion de meca-
nismos de motivacion para los usuarios del sistema gue nos ocupa,
como ya se apunto.

4.8. Resistencia al cambio

Los miembros de las organizaciones han asimilado una serie de
vivencias que se desploman en la relacion capacitacion-cambio. El
cuestionamiento de conocimientos adquiridos y aplicados incluso
durante largos periodos, aparte de la inseguridad mencionada en el
inciso anterior, abre posibilidades al sujeto para oponerse al cam-
bio. Desde el punto de vista de la comunicacion, el cambio incide
directamente a través de la informacion. Al estructurar los datos y
al ordenarlos con referencia a un fin de innovacion, toda vez que
es uno de los aspectos esenciales de la educacién permanente, el
cambio hace concebir planteamientos irreversibles de resistencia.

Por otra parte, la educacién continua se asocia a estrategias de
cambio organizacional de manera tal que por lo menos en la actua-
lidad, el hombre, por naturaleza, se resiste a aprender a pensar co-
mo agente del cambio. Si a esos hechos se afiaden los consignados
por Grossman en el sentido de que las organizaciones son general-
mente victimas del cambio por el impacto de !a economia tanto
local como internacional, no se puede considerar el cambio como
una cuestion de supervivencia, ni tampoco afirmar que todo cam-
bio es, necesariamente, factor de mejoria.

The serious problem of budgetary limitations on the encourage-
ment of permanent education activities has already been referred
to. That problem is related to the one we are now taking up. The
rigidity of seniority lists, the absence of suitable and operative pro-
cedures assuring career civil service, or the promotion of employees
at the institutional level in the field of the seniority list run up
against a series of obstacles because of various legal circumstances.

Further, as there is no awareness or, at least, evidence that know-
ledge is valued for itself and produces new opportunities at the
end of the process, the individual resists adventures in activities of
doubtful benefit. Thus, resistance to forming a part of the conti-
nuing education mechanisms within an organization engenders ad-
ditional factors of resistance under various circumstances.

If the effort required for participation in said events is added to
the sacrifice of time and the need for additional efforts foreing to
work itself within the organization, without an offer of a stimulus
corresponding thereto, the mechanisms of motivation find them-
selves in crisis again.

Therefore, it should be made clear that the individual prefers to
remain in the status quo where his security needs are satisfied.

4.7 Insecurity towards satisfaction of the need for new experiencies

Users of the continuing education system should be made aware
of the possible implications of their capacitation and development.
Although it is certain that they are well acquainted with the reali-
ties of the institution to which they belong, and they know that
job mobility does not correspond to all capacitation, and that they
are not going to receive necessarily more income through partici- |
pation in updating for better service to the company human, beings
likewise exhibit a certain inherent resistance to the possibility of
change.

Schedule changes, transformation of routines, alteration of the
status quo, and the possible psychic relation with persons belong-
ing to different operational units, are other aspects it is advisable
to reflect on in the creation of motivation mechanisms for users of
the system we are dealing with, as already has been stated.

4.8 Resistance to change

Organization members have assimilated a series of personal expe-
riences that collapse in the capacitation-change relation. The ques-
tionnaire about knowledge acquired and applied inclusively during
long periods, besides the insecurity referred to in the preceding
Section opens possibilities for the subject to oppose the change.
From communication of the point of view, the change has direct
bearing through information. In structuring the data and putting
them in order with reference to an innovation purpose, as it is one
of the essential aspects of permanent education, the change causes
the comception of irreversible bases for resistence.

On the other hand, continuing education is associated with stra-
tegies of organizational change, so that, at least at the present time,
man naturally resists learning to think as an agent of change. If you
add to those facts the facts stated be Grossman, in the sense that
organizations are generally victims of change from the impact of
locdl and international economy, change can not be considered to
be a question of survival, and neither can it be asseted that every’
change is, necessarily, a factor for improvement.
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Las realidades en la vida de los negocios y de las instituciones,
evidencian que, a pesar de los cuidados que se tomen para empren-
der innovaciones, éstas generan fuertes dosis de tension, ansiedad
¥, en ocasiones, hasta angustia.

5. IMPULSORES PARA EL USO DE SISTEMAS DE EDUCA-
CION CONTINUA

5.1. Sin educacién continua
no hay desarrollo

La educacién permanente es un quehacer que compete a todos
ya que sin educacion continua no hay desarrollo. El impacto de la
vida moderna ha dejado su huelfa en los sistemas de ensefianza-
aprendizaje, sobre todo en los Gltimos 10 aiios. La transformacion
sustancial de los sistemas educativos formales en los paises en vias
de desarrollo, ha transformado también el basamento de informa-
cién, formacién e incrernento de aptitudes especificas.

£! esquema tradicional de ensefianza-aprendizaje, simultaneo a
la motivacion derivada de mecanismos coercitivos, ya no es capaz
de transformar la conducta de quienes participan en el proceso
educativo.

Las instituciones superiores de cultura, después de la década de
los sesentas, confrontaron, cada vez con mayor intensidad, el grave
fendmeno de la obsolescencia del conocimiento, agudo problema
del que ya no se puede escapar. El impacto de la ciencia, el arte, la
cultura, la urbanificacién vy los desequilibrios en el ordenamiento
de la poblacién, el desarrollo de las ciudades y el desequilibrio eco-
ndémico de las zonas rurales, han puesto en crisis los sistemas tradi-
cionales, primero de la universidad medieval, luego de la universi-
dad napoleénica y, finalmente, de la universidad moderna.

Los planes y programas de estudio que integran los curricula de-
ben cambiar a la velocidad adecuada, si se pretende responder con
accion y resultados a las necesidades del mundo contemporaneo.

La tesis de la Aldea Global postulada por Marshall McLuhan,
donde cada centro de poblacién se convierte en un sistema cautivo
de informacion, comunicacién, formacion y estilo de vida de
acuerdo con patrones y arquetipos, empieza a modificar el rostro
de los paises no desarrollados, y ha transformado en buena medida
las estructuras de los paises industrializados.

La instruccion es una actividad fundamental del género humano
y en la medida que una sociedad se industrializa y moderniza, la
educacién, la capacitacién, la formacion y la comunicacion social
se van diferenciando progresivamente, se hacen mas complejas y se
vinculan a otros aspectos de la sociedad.

La educacion se hace mds necesaria en !a actual economia y se
llega cada vez mas estrechamente a ella como instrumento media-
dor entre la demanda vy la oferta de mano de obra. La competencia
general y especifica ha originado dos corrientes: un enciclopedis-
mo incipiente alojado en la generalizacion, y una corriente, tam-
bién creciente, de alta especializacion. En ambos sentidos, los
usuarios de los sistemas educativos requieren en forma directamen-
te proporcional, mayor informacion, un grado mas alto de forma-
cibn, pero, sobre todo, un desarrollo mas intensivo de capacidades,
habilidades y aptitudes especificas para el desempefio eficiente y
eficaz de una ocupacion y para el cabal cumplimiento de los obje-
tivos que las organizaciones sociales les confieren.

The realities of business and institutional life disclose that, in
spite of the care taken in starking innovations, these create strong
doses of tension, anxiety, and, on occasions, even anguish.

5. IMPULSORS TO THE USE OF CONTINUING EDUCATION
SYSTEMS

5.1 There can be no development
without continuing education

Continuing education is everybody’s task, as there can be no de-
velopment without continuing education. The impact of mcdern
life has left its mark on the teaching-learning systems, above all du-
ring the last 10 years. Substantial transformation of formal ecuca-
tion systems in the developing countries has also changed the foun-
dation of information, and the formation and growth of specific
aptitudes.

The traditional scheme of teaching-learning, simultaneously
with motivation derived from coercive mechanisms, is no longer
capable of transforming the behavior of those who participate in
the educational process.

Higher, cultural institutions, after the decade of the sixties, face
with greater and greater intensity, the serious phenomenon of the
obsolescence of knowledge, a thorny problem from which there is
now no escape. The impact of science, art, culture, urbanization,
disequilibria in population order, development in the cities, and
the economic disequilibrium in rural zones, have brought crisis to
traditional systems, first to the medieval university, then to de Na-
poleonic university, and, finally, to the modern university. Curri-
cula study plans and programs should change at a suitable speed, if
it is sought to respond by action and results to the needs of the
contemporary world. '

Marshall McLuhan’s thesis of the Global Village, in which each
population center is converted into a captive system of information,
communication, formation, and life style, in accordance with pat-
terns and archetypes, begins to change the complexion of the under-
developed countries, and has changed the structures of industriali-
zed countries in good measure. Instruction is a fundamental acti-
vity of humankind and to the measure that a society becomes in-
dustrialized and modernized, education, capacitation, formation,
and communication begin progressively to differentiate, become
more complex, and attached to other aspects of society.

Education becomes more necessary to the present economy and
it comes closer and closer to it as an instrument of mediation bet-
ween labor supply and demand. Two currents have been created
by general and specific competition: one, incipient encyclopedism
is located in generalization, and there is also a growing current of
high specialization. In both senses, users of educational systems re-
quire in direct proportion more information, a higher grade of for-
mation, but, above all, a more intensive development of specific
capacities, abilities, and aptitudes for the efficient performance of
an occupation and the exact compliance with the objectives set for
them by social organizations.
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5.2. laeducacion continua en la Aldea Global

No podemos concebir sistemas educativos sin objetivos clara-
mente vinculados al desarrollo economico de los paises, como tam-
poco podemos entender el sistema educativo aislado de los demads
sistemas que componen e integran el panorama de la sociedad mo-
derna. Es en ese sentido que la Aldea Global que postula McLuhan
empieza a cobrar realidad en todas las latitudes del planeta. La Al-
dea Global frente a la Aldea Tribal representa el acceso de los gran-
des centros de poblacion a una intensa y permanente conexion con
los medios de comunicacion colectiva, asi se abren accesos a la
educacion continua.

Los sistemas educativos de ninguna manera escapan al impacto
de la modernidad ni al influjo de la Aldea Global. Las nuevas gene-
raciones disponen de caudales de informacion cada vez més am-
plios, mas especializados, aunque quizds menos profundos debido
al nivel de la divulgacion y de la difusion. En ese sentido el hombre
moderno no puede escapar a un afan enciclopédico, como tampo-
co puede marginarse de una necesidad de especializacion; es ahi
donde el sistema educativo formal ha entrado en una disyuntiva
fundamental: optar por méiodos, sistemas y procedimientos para
formar generalistas, o bien, escoger el camino de la especializacion.
Entre ambos, fa educacion continua es opcion y realidad al mismo
tiempo.

Conviene reflexionar de manera simultinea sobre la transforma-
cion sustancial de los métodos y sistemas para optimizar el proceso
de ensefianza-aprendizaje. Del lector tradicional de la universidad
del medioevo al apoyo de la imprenta como recurso repetidor,
transcurrieron cinco siglos. Del impacto de la letra impresa a la cri-
sis de conciencia derivada del enciclopedismo francés, el lapso fue
menor; de ahi a la revolucion industrial el tiempo acortd su valor
especifico y en estos tres lapsos mencionados, el impacto de la
educacion ha sido evidente,

En fa universidad medieval, el usuario del sistema educativo for-
mal asimilé mds informacion que formacion y desarrollo; su motiva-
cion no es otra que la represion académica. En la universidad deci-
mononica el individuo empez6 a cobrar conciencia del vinculo in-
disoluble que hay entre lo estudiado v la realidad econémica de los
paises. A principios del siglo, las instituciones de educacién supe-
rior volvieron a sacudirse para recomenzar el ciclo de partida: ge-
neralizacion contra especializacion. Las ultimas cinco décadas han
sido prolijas en evidenciar la transformacion de los centros educati-
vos de nivel superior, Tal parece que la universidad retoma el mis-
mo fenomeno del Renacimiento: un estallido vigoroso en el des-
arrollo del arte, la ciencia y la cultura.

Al principio de la década pasada la opcion fue muy clara, ya no
era problema de especializacion o generalizacién, sino algo mas
profundo: la actualizacion permanente.

5.3, Impulsores indirectos de la educacion continua

En nuestro medio, la educacion continua aparece cuando se ge-
neraliza la crisis en lus sistemas de educacion superior. Casi al mis-
mo tiempo se emprenden reformas estructurales en los sistemas de
educacion elemental. Las casas editoriales, los programadores de ra-
dio y television, los administradores de medios de comunicacion
colectiva han advertido en los receptores tendencias que favorecen
por si mismas el uso intensivo de tecnologia de educacion perma-
nente. De entre ellas ccrviene destacar las siguientes:

5.2 Continuing education in the global village

We are unable to conceive of educational systems without ob-
jectives clearly linked to countries’ economic development, nor
can we understand an educational system isoiated from the other
systems making up and integratirg the oanorama of modern society.
This is the sense in which the Global Village, postulated by McLuhan,
begins o have reality in all latitides of the planet. The Global Vi-
llage, in the face of the Tribal Village, represents access by the lar-
ge population centers to an intensive and permanent connection
with collectiv: means of communication, thus opening access to
continuing educaticn.

By no means do educationai systems escape the impact of mo-
dernity or the influence of thz Global Vi'lage. The new generations
dispose of more and more ample quantities of more specialized in-
formation, perhaps less profound due to its disclosure level and
diffusion. In this sense it is impossibie for modern man to escape
an encyclopedic zeal as neither can be stand apart from the need
for specialization. This is where the formal educational systems
has entered into a fundamental dilemma: to opt for methed, sys-
tems, and procedures for the formation of generalists, or, rather,
to select tha specialization route. Continuing education among both
of them s bath an option and a reality.

One should reflect at the same time on the substantial tranfor-
mation of the methods and systems for optimization of the teaching-
learning process. Five centuries passed from the traditional lector
of the medieval university to the support of printing as a repeating
resource. A smaller period passed between the impact of the printed
word and the crisis of conscience derived from French encyclope-
dists. From thence to the industrial revolution time cut down its
specific value, and the imuact of education has been evident in
those three periods.

The user of the formal educational system assimilated mare in-
fermation than formation and development at a State University
--his motivation is none other than academic repression. At the ni-
neteenth century university the individual began to become aware of
the indissoiuble bond between what is studied and a country’s eco-
nomic realities. At the beginning of this century higher educatio-
nal institutions began again to arouse themselves to begin anew the
cycle of where they began: generalization against specialization.

There has been ample evidence in the lasi five decades of the trans-
formation of higher leve! educational centers. It would appear that
the university is again taking up the same phenomenon as in the
Renaissance: a vigorous outburst in the development of art, science,
and culture. The option was quite clear at the beginning of the last
decade -~ it was no longer a probiem of generalization or specializa-
tion, but something more prafound — permanent updating.

5.3. Indirect impulsors of continuing education

In our ynedium continuing education appears when the crisis of
highar education systems becomes generalized. Almost at the same
time structural reforms are undertaken in elemental ¢ Jucation. Pu-
blishing houses, radio and television programmers, the managers of
collective communication media have noticed tendencies in their
receivers favoring by themselves the intensive use of the technology
of permanent education. Among them it is advisable to underline
the following:
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® Tendencia de los receptores a economizar tiempo, dinero y
esfuerzo para mantenerse informados.

® [Incremento de la tendencia al consumismo, considerando
entre los bienes y servicios comercializados los de caricter
cultural. Cabe advertir que esta tendencia se limita a las cla-
ses alta y media.

® Generalizacion de arquetipos de conducta que vinculan la
cultura como simbolo de prestigio y posicion social.

® Explotacion de la sed de conocimientos accesibles en fun-
cion de tiempos breves, precios bajos y diversidad de topi-
cos de interés.

® Inclusion de actividades culturales combinadas con aspec-
tos de relaciones publicas para orientar y aumentar la pro-
yeccion de imagen.

® Imitacion extraloégica de modelos desescolarizados para
optar a nuevas fuentes de informacion.

Si bien es cierto que esas tendencias no son ideales para el des-
arrollo idoneo de los sistemas de educacién continua, también re-
sulta valido postular la hipotesis de que dichas tendencias pueden
aprovecharse con ventaja, si se integran mecanismos de motivacion
que formen la conviccion de que la educacion permanente puede
ser fuente de beneficios nuevos. Para que todo lo anterior sea vali-
do, la educacién continua debe tener rigor cientifico, seriedad aca-
démica, calidad y profundidad de informacion y, sobre todo, re-
portar beneficios tangibles a quienes hacen uso de ella.

Por otra parte, como el fenémeno de la educacién continua, se-
gin la entendemos ahora, empezé hace algunos ailos, la casi to-
talidad de egresados de los centros de educacion superior son usua-
rios potenciales, por lo que al conocerla como filosofia, como mé-
todo o como proposito, tendrdn motivos, sobre todo si se los indu-
cen, para desearla a corto plazo.

Ademds, las generaciones citadas fueron formadas para la reali-
dad econdmica especifica de un pais en vias de industrializacion y
como la tendencia industrializadora se ha generalizado, da ahora
una necesidad de solucion inaplazable. Por un lado, el cambio de
trabajo de un individuo le lleva a inquietudes que lo orillan a bus-
car rapidamente la informacién, a todas fuces indispensable, para
su nuevo puesto. Para quienes llevan un lapso considerable en un
puesto determinado, el conocimiento de nuevas opciones puede
ser punto de interés para incursionar en la actualizacion, como
consecuencia de las tendencias que hemos enunciado.

Por otro lado, la modificacién de las estructuras del mercadeo,
la intensificacion del mercado de valores, los cambios de las condi-
ciones de competencia entre las empresas mercantiles y el elevado
costo de la autosuficiencia por medio de |a capacitacion en el seno
mismo de las organizaciones, abre otro sendero para impulsar la
educacion permanente, siempre y cuando se sigan las reglas mini-
mas de una motivacion intensiva, persuasiva y eficiente.

6. PROPOSICION DE APOYOS A LA INSTITUCIONALIZA-
CION DE LA EDUCACION PERMANENTE

6.1. Conceptualizacion

La institucionalizacion consiste en la planeacion, estructuracion
y gura de organismos nuevos o reconstruidos dedicados a inducir

® A tendency on the part of receivers to economize time, mo-
ney, and effort in order to keep informed.

® An increase in the trend towards consumerism, considering
things of a cultural nature among commercialized goods and
services. It is to be understood that this trend is limited to the
middle an upper classes.

® A generalization of behavior archetypes linking culture as a
symbol of social prestige and position.

® An exploitation of the thirst for accessible knowledge in terms
of brief time, low price, and the diversity of topics of interest.

® The inclusionof cultural activitiesin combination with aspects
of public relations in order to orient and increase the proyec-
tion of an image.

® An extralogical imitation of descholasticized models in opting
for new sources of information.

If it really is certain that these are not ideal tendencies for the
suitable development of systems of continuing education, it is also
a valid supposition that said tendencies can successfully be taken
advantage of, if motivation mechanisms are formed that bring a
conviction that permanent education can be a source of new bene-
fits. For all of this to be valid, continuing education should assume
scientific rigor, be academically serious, possess quality and depth
of information, and, above all, obtain tangible benefits for persons
making use of it. On the other hand, since the continuing educa-
tion phenomenon, as we now understand, began only 10 years ago,
almost all of the graduates from centers of higher education are
potential users, and for this reason, whether they learn of it as phi-
losophy, a method, or a proposal, they will have reasons for desir-
ing it in a short time, above all if there is an unducement.

Further, these student generations were formed for the specific
economic reality of an industrially developing country and, since
the trend to industrialization has become generalized, it now pro-
duces a need for solutions which can not be put off. On the one
hand, changes in a person’s work create anxieties causing him soon
to seek information, in any event, for his new position. Persons
who have spent a considerable time in a certain position may find
that the knowledge of new options can be a point of interest for
an incursion into updating, as a result of the consumer trends we
have referred to.

On the other hand, changes in marketing characteristics, inten-
sification of the stock market, changes in the conditions of com-
petition between commercial companies, and the high cost of self-
sufficienency in the heart of the organizations themselves, open
another path for fostering permanent education, provided the mi-
nimum rules for intensive, persuasive, and efficient motivation are
followed. '

6. APROPOSAL FOR SUPPORT OF INSTITUTIONALIZATION
OF PERMANENT EDUCATION

6.1 Conceptualization

Institutionalization consists in planning, structuring, and guiding
new or reconstructed organizations dedicated to inducing changes -
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cambios de valores y renovacion de funciones y tecnologias fisicas
o sociales, mediante el establecimiento, impulso y proteccion de
nuevas relaciones normativas y patrones de accion. A partir de esta
aproximacion conceptual, la educacion permanente es estrategia
para la institucionalizacion y es, asimismo, objeto de instituciona-
lizacién.

6.2, Institucionalizacion y Educacion Continua

La educacidn continua es estrategia de o para la institucionaliza-
cion en la medida que se constituye como instrumento y herra-
mienta de formacion, informacion, capacitacion y desarrollo de re-
cursos humanos en el seno de las empresas y organizaciones. Con-
viene advertir que ademas facilita la comunicacion de innovacio-
nes; alienta la adopcion de métodos, sistemas y procedimientos
mejorados; permite un ensanchamiento de las redes y canales de
comunicacion al lograr la interactuacion e interrelacion de los

_ usuarios de dicha educacion. Como efectos colaterales tiene la for-
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macién de grupos de trabajo homogeneizados por el establecimien-
to de codigos que se derivan de los nuevos conocimientos adquiri-
dos; permite la incorporacion de sistemas de relaciones humanas
durante el desarrollo de los eventos de educacién continua; pro-
pende al intercambio informal de criterios y a la confrontacion de
puntos de vista sobre |a organizacion.

Decimos que la educacion permanente es objeto de instituciona-
lizacion en tanto que, como modalidad de los sistemas educativos,
puede ser agente de cambio y al mismo tiempo instrumento que
evita el rezago y la obsolescencia de quienes tienen bajo su respon-
sabilidad la operacion de sistemas de ensefianza-aprendizaje.

La Organizacion de las Naciones Unidas ha alentado este queha-
cer en ambos sentidos y bajo muy diversas modalidades. El apoyo
para fomentar acciones especificas de desarrollo econdémico, en
opinion de los expertos de la ONU, se vincula directamente con
mecanismos Y estructuras de la educacion formal y desescolariza-
da. En la Conferencia Internacional auspiciada por la ONU para
definir Ja Funcion de la Administracion Pablica en el Estableci-
miento de un Nuevo Orden Economico y Social, realizada en agos-
to de 1975, se concluyd sobre la importancia de institucionalizar
mecanismos de capacitacion y desarrollo de recursos humanos co-
mo opciodn para racionalizar el aparato gubernamental de los Esta-
dos. Seria prolijo abundar sobre la importancia que el organismo
internacional citado ha dado a la educacién y sobre sus repercusio-
nes en el progreso de los estados miembros.

6.3. Ventajas de la institucionalizacion
con apoyos multinacionales
Los expertos en desarrollo de la ONU se han inclinado por Ia
institucionalizacion de la educacién permanente en otro sentido,
porque permitira:

a). Difundir tecnologias que orienten eficiente y eficazmente
al desarrollo de empresas, organismos e instituciones, tanto
del sector publico como del privado.

b). Incorporar a las organizaciones nuevas relaciones normati-
vas y patrones de accion, adoptados piramidalmente con ia
participacion activa de los recursos humanos involucrados
en los planes y programas de formacion y actualizacion.

c). Contribuir en la lucha contra !a resistencia al cambio y
operar tareas de mejoramiento técnico y administrativo, a
través de tos procesos optimizados de ensefianza-aprendiza-
je destinados a los adultos, ya sea en calidad de trabaja-

in values and the renewal of physical or social functions and tech-
nologies, through the establishment, stimulus, and protection of
new normgziive relations and action patterns. Starting from this
conceptual approximation, permanent education is an institutiona-
lization strategy and is, likewise, the object of institutionalization.

6.2. Institutionalization and continuing education

Continuing education is a strategy of or for institutionalization
in the measure that it is set up as an instrument and tool for the
formation, information, capacitation, and development of human
resources in the bosom of firms and organizations. It should be
mentioned that, in addition, it facilitates the communication of in-
novations; encourages the adoption of improved methods, systems,
and procedures; it allows a widening of communication channels
and networks by achizvement of the interaction and interrelation
of the users of this education. As collateral effects, there is the for-
mation of homogenized work groups through the establishment of
codes derived from the new knowledge acquired; it permits the in-
corporation of human relations systems during the development of
the events of continuing education; it has a tendency to an infor-
mal exchange of opinions and the confrontation of points of view
about the organization.

We stated that permanent education is a subject for institutiona-
lization, as long as, as a modality of educational systems, it can be
an agent for change and, at the same time, an instrument avoiding
the remaindering and obsolescence of those who are responsible
for the operation of teaching-learning systems.

The United Nations Organization has encouraged this task in
both senses and under quite different modalities. The support for
fostering specific actions of economic development, in the opinion
of the UN experts, is joined directly to the structures of formal and
descholasticized education. At the International Conference held
in August 1975 under UN auspices to define the Role of Public Ad-
ministration in the Establishment of the New Economic and Social
Order, a conclusion was reacher on the importance of institutiona-
lizing human resources capacitation and development mechanisms
as an option for rationalization of states’ gobernmental apparatus.
It would be tedious to carry an about the importance given to
education by thisinternational Organization and of its repercussions
on the member states.

6.3 Advantages of institutionalization
with multinational support

The experts at the U.N. have inclined towards institutionaliza-
tion of permanent education in another sense, but it would allow:

a) The disemination of techonology, eificiently and efficaciously
orienting public sector as well as private sector firms, agencies,
and institutions.

b) Introduction of new standars of relations and action patterns,
pyramiding them with the active participation of the human
resources involved in formation and updating plans and pro-
grams.

c) Contribution to the struggle against the resistance to change,
performing technical and administrative tasks, through opti-
mized teaching learning processes for adults, whether in the
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dores, ya sea como supervisores o funcionarios de mandos
intermedios,

d). Fomentar la intenci6bn y las conductas que implican deseo
de acceso a informacidn técnica y administrativa especia-
lizada, sistematizada y actualizada en funcién de necesi-
dades especificas detectadas en el seno de las organizacio-
nes.

e). Propender a la generacién de nuevas pautas de conducta la-
boral que ayuden a transformar actitudes y aptitudes para
cuando los usuarios del sistema de educacién continua
salgan formalmente de él y regresen a sus centros de
trabajo con una motivacion distinta.

f). Apoyar la complementariedad de los recursos humanos
usuarios de los sistemas de educaci6n permanente para que
asimilen informaci6n, adquieran nuevas inclinaciones por
estar enterados de la modernidad y generen tareas de
mejoramiento organizacional en el seno de las institucio-
nes.

g). Crear esquemas de vinculacibn entre empresa, trabajadores
y supervisores, derivados de la aplicacién de los modernos
sistemas de ensefianza-aprendizaje en los cuales se destaca,
de manera considerable, la participacién dindmica de los
integrantes del grupo.

Se pueden evitar, en gran medida, la dispersién de esfuerzos, la du-
plicacion de investigaciones orientadas al mismo propésito, la ero-
gacion de presupuestos y otra serie de situaciones colaterales, si
a través de un organismo internacional como la UNESCO, se esta-
blecen sistemas de cooperacion internacional, bilaterales o multi-
nacionales, con el fin de compartir costos para sufragar investiga-
ciones y operar programas cuyos resultados se pueden aprovechar
indistintamente en diversos paises, merced a una planeacion con-
junsa de estrategias y a una deteccion comun de necesidades.

Los esfuerzos que la UNESCO ya ha realizado en este sentido
pueden incrementarse en intensidad y profundidad, mediante fo-
ros internacionales de discusion como éste donde se postula la ne-
cesidad y se establecen los mecanismos iniciales para configurar un
vasto sistema de interaccion en beneficio de los participantes. Ade-
mas, el liderazgo intelectual que ejerce la entidad identificada con
las siglas de UNESCO allanara, en un considerable nimero de pai-
ses, la resistencia a la educacion continua y ayudard a entenderla
como un mecanismo recomendable para acceder a nuevas estrate-
gias de desarrollo intelectual vinculado al proceso econémico y so-
cial.

6.4. Movilizacion Social y Educacion Continua

Entendemos el término de movilizacion social, con Antonio Me-
néndez, como el conjunto de técnicas que aseguran perspectivas
para que las personas y las instituciones participen en tareas globa-
les tendientes a la consecucién de metas fijadas en un pais determi-
nado y con un proposito dado de participacion, accion y resulta-
dos.

En México, como en otros paises en vias de desarrollo, urge
crear conciencia sobre las necesidades de educacion permanente
para que se convierta en accion y, asegurandoc un mecanismo per-
siuisivo, se proporcionen sistemas operativos que respondan a la
satisfaccion de las necesidades enunciadas. En este sentido la movi-
lizacion social desempeiia una funcion estratégica.

La educacion permanente para consumarse, requiere orientar los
motivos esenciales que inducen la conducta del ser humano hacia
la satisfaccion de sus necesidades de informacién. Esto implica

status of workers, or as supervisors and midmanagement offi-
cers.

d) Fostering of intentions and behavior implying a desire for ac-
cess to systematized and updated specialized technical and
administrative information, in function of specific needs detec-
ted in the bosoms of the organizations.

e) A Tendency towards the creation of new guide lines aiding in
transformation of attitudes and aptitudes for the time when
continuing education system users formally leave it to return
to their centers of work with a different motivation.

f) Supporting the complementarity of the human resource users
of the permanent education system so they assimilate infor-
mation, acquire new inclinations towards being well-informed
about modernity and create organizational improvement tasks
in the bosom of their organizations.

g) Creation of schemas for bonds between the company, the
worker, and the supervisor, derived from application of new
teaching-learning systems in which the dynamic participation
of the members of the group is greatly emphasized.

A dispersal of forces, duplication of research oriented to the
same ends, disbursement of budgets, and another series of collate-
ral situations can be avoided, if bilateral or multinational interna-
tional cooperation systems are established through an international
agency like UNESCOQ, for the purpose of sharing expenses to pay’
for research and operate programs whose results can be enjoyed
without distinction in many countries, thanks to joint planning
of strategy and common detection of needs.

The efforts UNESCO has already put out in this regard can be
increases in intensity and in depth, through international discussion
forums, like this, where the need is postulated and the initial me-
chanisms are set up for configuration of a vast system of interaction
to the benefit of its participants. In addition, the intellectual leader-
ship exercised by the entity identifies by UNESCO'S acronym will
smooth out the resistance to continuing education in a conside-
rable number of countries and will assist in its being understood as
an instrument to be recommended for acceding to new strategies
of intellectual development linked to economic and social process.

6.4 Soctal mobilization and continuing education

Our understanding of the term social mobilization is that of An-
tonio Menendez, as a group of techniques assuring the prospect
that persons and institutions will participate in global tasks tending
to achievement of set goals in a. certain country with a given pro-
posal of participation, action, and results.

In Mexico, as in other developing countries, creation of an awa-
reness of the need for permanent education is urgently needed, so
that it can be converted into action assuring a persuasive mechanism
and providing operative systems responding to satisfaction of the
needs referred to. In this sense social mobilization performs a stra-
tegic function.

For consummation of permanent education, orientation of the
essential motives inducing human behavior towards satisfaction of
its information needs is required. This implies creation of mecha
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‘crear mecanismas de movilizacién social, adoptar medidas convin-
centes que faciliten la tarea tanto de quienes promueven este tipo
de educacién, como de quienes lo usan.

Si alentamos sin método la educacion continua corremos el gra-
ve riesgo de mutilar su esencia, pero aiin m4s grave seria exponerse
a condenar al fracaso la operacion de sistemas integrados de educa-
cion permanente, si no existe la capacidad de dar orientacion cer-
tera a la serie de eventos que caen dentro del concepto que nos
ocupa.

Los planes y programas que integran los curricula para educa-
cién permanente, deben obedecer a técnicas probadas de ensefian-
za-aprendizaje para adultos, en especial para profesionales. Pasar
por alto esto, significa destinar al fracaso los esfuerzos realizados,
comprometerse con el dispendio de recursos, tiempo y esfuerzo de
quienes, en su afdn por actualizarse, so6lo cobran conciencia de un
desaliento y de un profundo desencanto que habra de repercutir
con impacto multiplicador entre los usuarios potenciales del sis-
tema.

En sentido contrario a los riesgos apuntados, si se opta por me-
canismos creativos, incluso audaces, que vinculen la movilizacién
social y la educacién continua, se creard una conciencia nacional
sobre su origen y destino. Las técnicas probadas de movilizacion
social vinculardn a los sectores pablico y privado para emprender,
con eficiencia y eficacia, un programa de movilizacion tal, cuyos
efectos incidan a muy corto plazo en la solucién de los graves pro-
blemas que confrontamos.

Si las razones anteriores no fueren suficientes para apoyar la ins-
titucionalizacion de la educacién continua mediante procedimien-
tos de movilizacién social, pueden aducirse tres razones m4s para
obrar en consecuencia.

® La primera se funda en que, aunque parezca una verdadera
perogrullada, lo primero que se necesita para resolver un
problema es tener conciencia de que dicho problema existe.
1.a movilizacion social es un camino para asegurar respuestas
intencionalmente deseadas.

® [asegunda se basa en una comparacion de tiempo. Si consi-
deramos, mediante una operacion aritmética, la distancia de
aqul al afio 2000 nos damos cuenta que es la misma que nos
separa de 1956. Si retrocedemos mentalmente al afio 1956,
parece que fue ayer, sus recuerdos estan ain frescos, la rela-
tividad del tiempo nos acerca con una proximidad muy cer-
cana. Ver hacia el afio 2000 ofrece idénticas circunstancias.
Si en ese afio carecemos todavia de tecnologia para ofrecer
satisfaccion plena a las masas con acceso a la informacion,
si todavia no hay opciones de desarrollo y carecemos de
oportunidades para cumplir cabalmente la dimension de una
vida humana digna, sintetizadas en casa, vestido, sustento,
salud y asomo a lacultura, los resultados serdn imprevisibles.
Para entonces, las técnicas de movilizacion social para insti-
tucionalizar la educacion permanente deberdn ofrecer ex-
pectativas de singular importancia. Los que nos hemos com-
prometido con interés en el desarrollo de la educacion con-
tinua, tenemos la conviccion de que ella es una opcion de la
mbdernidad para asegurar resultados.

® [a tercera razon es mas obvia. Por lo que hasta el momento
puede apreciarse, {qué otras opciones hay para una actuali-
zacion a fondo del conocimiento?; {qué otras perspectivas
nos ofrecc la educacion contemporanea, que no sean moda-
lidades de la educacion permanente entendida en su entrafia

nisms for social mobilization, the adoption of convincing measu
res facilitating the tasks not only of those promoting this type of
education but of those using it.

If we encourage continuing education without method we run
the serious risk of mutilating its essence, but it would be more se-
rious to condemn the operation of integrated permanent education
systems to failure, if there is no capability for sure orientation of
the series of events failing within the concept we are dealing with.

Plans and programs forming the curricula of permanent educa-
tion should conform to proved teaching-learning techniques for
adults, particularly for professionals. Overlooking this mean con-
demning previous efforts to failure, makes obligatory the wasting
of the resources, time, and efforts of those who, in their zeal for
updating are aware only of discouragement and deep disenchant-
ment which must have multiple repercussions among the potential
users of the system. In the other direction from the risks set out,
if creative, including audacious, mechanisms linking social mobili-
zation and continuing education are opted for, a national awareness

-of its origin and destiny will be aroused. Proved social mobilization
.techniques will unite the public and private sectors to efficiently

and efficaciously undertake such a mobilization program, the ef-
fects of which will influence the solutions of the serious problems
we are facing.

If the foregoing reasons are insufficient for supporting institu-
tionalization of continuing education through social mobilization
precedures, three more reasons can be given for doing so:

® The first is based on the fact that, although it would appear
be a true platitude, what is needed first in the decision of a
problem is to know that a problem exists. Social mobilization
is a way to assure answers that are intentionally desired.

® The second is based on a time comparison. If we consider by
arithmetic the time from today to 2000, we will notice it is
the same as that separating us from 1956. It seems only yes-
terday. Its memory is still fresh. Time relativity brings it quite
close to us. Looking forward to 2000 presents the same cir-
cumstances. [f, in that year, we skill lack the technology to
give satisfaction to the masses that have access to information,
if there are as yet no options for development, and we lack
opportunities for completely meeting the dimension of a dig-
nified human life, synthesized in home, clothing, sustenance,
health, and a peep at culture, the consequences can not be
foreseen. At that time the techniques of social mobilization
for institutionalization of permanent education should offer
exceptations of great importance. Those of us who have obli-
gated ourselves by an interest in the development of conti-
nuing education are convinced that-it is a modern option to
assure results.

e The third reason is more obvious. From what can be assessed
up to now, what other options are there for an updating of
awareness in depth? What other prospects are offered by con-
temporary education that are not aspects of permanent edu-
cation as understood in its philosophic essence? Where shall
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filosofica?; ¢donde hallara el hombre respuesta a sus szues
basicas de estructuracion de tiempo y gratificacior or ¢
conocimiento y el saber?; {hacia donde dirigiremos. ra mira-
da para encontrar otros caminos que desarrollen u plenitud
las actitudes y aptitudes del hombre que ya pronto, dentro
de dos décadas, se asomara al siguiente milenio de la historia?
La respuesta estd en nuestras manos mediante un compromi-
so en la movilizacion para lograr la estrategia de institucio-
nalizar la educacion permanente, sin la cual no hay desarrollo.

CONCLUSIONES

La aparicion de los mecanismos institucionales de educacion
permanente implica, en nuestro medio, asumir con decision y en-
tusiasmo la tarea de satisfacer los requerimientos crecientes de este
género de quehacer educativo. El amplio espectro de especializa-
cién en las diversas ramas de la ingenieria y otras profesiones afi-
nes, aunado a la necesaria coordinacién de los ingenieros con pro-
fesionales de formacién muy diversa, nos lleva a postular en el se-
no de este Congreso las siguientes conclusiones a partir de la po-
nencia intitulada: Perspectivas para la Motivacion e Institucionali.
zacion de {a Educacién Continun en México.

1. Si no hay educacion cu. *+i.: & £-manente entre los egre-
sados de las instituciones de educacion superior, se restrin-
gen considerablemente !as opciones para un desarrollo eco-
nomico integral. La ausencia de sistemas de educacion conti-
nua eficientes y eficaces, obstruye las tareas del progreso en
el campo de la ingenieria, dada la proyeccion social que
desempenan los ingenieros en la planeacion, construccion y
conservacion de obras de infraestructura y también en las
tareas vinculadas con los diversos procesos productivos y de
prestacion de servicios relacionados con la vida econdmica
del pafs.

2. El quehacer de educacion continua es, por lo que hasta el
momento puede apreciarse en México, una actividad recien-
te, la cual no se ha generalizado con la intensidad que las
prioridades nacionales demandan, ni tampocohasido objeto
de reglamentacién que comprometa a la eficiencia y a la
eficacia. ‘

3. La promocion de actividades de educacion continua entre
los egresados de los centros de ensefianza superior, se frena
de manera evidente por:

a). Falta de conciencia sobre el fenomeno de la obsolescencia
del conocimiento;

b). Ignorancia de métodos y sistemas optimizados de ensefian-
za-aprendizaje;

c). Falta de tiempo para emprender el quehacer de actualiza-

cion; .

d). Carencia de recursos para costear el quehacer de educacion
continua;

e). Imposicion del quehacer de actualizacion a través de la rela-
cion laboral;

f). Desconexion entre el sistema de remuneracion y el sistema
de escalafones y reconocimientos;

g). Inseguridad para satisfacer las necesidades vitales del indi-
viduo;

h). Resistencia al cambio.

4. Resulta urgente ia estructuracion de un sistema de divulga-
cion y difusion a nivel nacional que permita informar y
crear conciencia sobre las ventajas que se derivan de la edu-

-

man find an answer to his basic thirst for structuralizing time
and gratification through knowledge and learning? Where shall
we look to find other routes fully developing the attitudes
and aptitudes of man, who soon, in two decades, will approach
the next millenium of history? The answer lies in our hands
through an obligation for mobilization to achieve the strategy
of institutionalization of permanent education, without which
there can be no development.

CONCLUSIONS

The appearance of institutional mechanisms for permanent edu-
cation implies in our medium the assuption with decision and en-
thusiasm of the task of satisfying the growing needs of this type of
educational job. The broad spectrum of specialization in the va-
rious fields of engineering and other related professions, added to
the necessary coordination of engineering with professional men
with quite different backgrounds, leads us to postulate in the bo-
som of this Congress the following conclusions from the paper en-
titled: Prospects for the Motivation and Institutionalization of
Continuing Education in Mexico.

1. If there is no continuing or permanent education for the gra-
duates of institutes of higher education, the options for a
complete economic development are greatly restricted. The
absence of efficient and efficacious continuing education sys-
tems obstructus the tasks for progress in the engineering field,
given the social projection performed by engineersin the plan-
ning, construction, and conservation of works of infraestruc-
ture as well as in the tasks linked to different productive pro-
cesses and the rendering of services related to the country’s
economic life.

2. The job of continuing education, insofar as it can be evalua-
ted up to now in Mexico, is a recent activity. which has not
been generalized as intensely as Mexican priorities demand,
nor has it been the subject of regulation requiring efficiency
and efficacy.

3. The promotion of continuing education activities among the
graduates of centers of higher education is restrained in an
obvious manner by:

a) A lack of knowledge of the phenomenon of the obsoles:
cense of knowledge;

b) Ignorance of optimized teaching-learning methods and sys-
tems;

c) A lack of time for undertaking the task of updating;

d) A lack of resources for endowment of the tasks of conti-
nuing education;

e) Imposition of the task of updating by means of labor rela-
tions;

f) A lack of connection between the system of remuneration
and the system of seniority lists and recognition;

9) Insecurity in satisfaction of the individual’s vital needs;and
h) Resistance to change.

4. The structuring of a system of disclosure and diffusion at the
national level which will permit information about and the
creation of awareness of the advantages of continuing educa-
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cacién continua. Para esto se propone emplear mecanismos
de movilizacién social a partir de los cuales participen las
instituciones, empresas y organizaciones, tanto del sector
publico como del privado, con el objeto de vincular la tota-
lidad de los centros de educacion continua con las necesida-
des mas urgentes de actualizacién del conocimiento, compro-
metiéndolos en la lucha contra la obsolescencia del mismo,
y con el deber de institucionalizar reforzadores de conducta
que faciliten el acceso a nuevas aptitudes que eleven la cali-
dad de los servicios profesionales.

Se deben proponer, mediante las instituciones competentes
de cada pais, leyes nacionales reglamentarias de! quehacer
de educacidon permanente, a través de las cuales se asegure
calidad de informacién, profundidad en la formacién y rigor
cientifico, que basadas en la realidad econdmica, organiza-
cional y social de las instituciones, tutelen y protejan los
derechos de los usuarios de los sistemas de educacién conti-
nua.

Intensificar los trabajos de investigacion en el campo de la
conducta que descubran los verdaderos motivos que inducen
al ser humano a usar la educacién permanente, y respondan
eficiente y eficazmente no s6lo a las expectativas y necesida-
des en lamateria, sino ademds, a la realidad concreta del pais.

Proponer a la UNESCO la institucionalizacién de un sistema
de ‘convenios bilaterales o multinacionales que alienten el
quehacer de la educacién continua como parte permanente
de los programas, principalmente entre los paises en vias de
desarrollo y como estrategia para consumar a plenitud el
derecho inalineable de! hombre, en todas las etapas de su
vida, a la educacion v a la informacién actualizada.

tion is urgently needed. The employment of mechanisms of
social mobilization is proposed for this, on the basis of which
public and private sector institutions, firms, and organizations,
would partizipate for the purpose of linking all of the conti-
nuing education centers to the most urgent needs for updat-
ing knowledge, forcing them into the struggle against its ob-
solescence, and with the duty of institutionalizing behavior
intensifiers facilitating the access to new aptitudes which will
raise the quality of professional services.

. National laws regulating the permanent education task should

be proposed by competent institutions of all countries. Such
laws would assure the quality of information, formation depth,
and scientific rigor, which, based on the organizational and
social economic reality of the institutions, would guide and
protect the rights of the users of continuing education systems.

. Intensification of research work in the field of behavior to dis-

cover the true motives inducing human beings to use perma-
nent education, and which would respond efficiently and effi-
caciously not only to the expectations and needs of the sub-
ject but also to the country’s concrete needs.

. Propose to UNESCO institutionalization of a system of bila-

teral or multinational agreements to encourage the job of
continuing education as a permanent part of the programs,
principally in the developing countries, as a strategy for full
consummation of the inalienable right of man, at all times of
life, to updated education and information.
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In the last few years the professional
societies have initiated many activities in
the continuing educaticu field for their mem-
bership. The members of the various profess-
ional societies have been very vocal over the
past three years asking serious questions from
the various professional society staffs on
what they are getting for their dues.

In order to help to overcome this criti-
cism they have begun to offer more member
services. The continuing education programs
of the various societies have thus increased
as they perceive a problem in this area. They
are primarily of the live lecture variety
and are given throughout the country. Their
biggest problem is that they have a large mem-
bership scattered over a wide geographic area.
They are prime candidates for continuing
education utilizing multi-media techniques
and in particular video-tape cassette programs.
The American Chemical Society is already put-
ting together video tapes in conjunction with
MIT through an N5F grant. The Institute of
Electrical and Electronic Engineers is beainnina
to put together a series of video tapes deal-
ing with microprocessors and they should be
completed by early fall of 1977.

The professional societies have has some
experience with audio tape cassette programs.
Societies such as the American Society for
Training and Development, IEEE, American
Chemical Society and others, have put together
audio tapes of some of the main speaters at
their various conferences. In addition, several
of them have tried to package and market audio
tape cassette programs dealing with specific
subject areas in their field of specialty. The
problem becomes the cost to the membership.
Although the membership is large, the interest
in any one particular scientific segment is
very fragmented and thus the cost per tape is
high. In most cases the individual engineer
or scientists must individually purchase these
items. Several companies have subscribed to
this kind of service and have put it in their
library, thus making it available to their
employees. This has been a somewhat discouraaing
adventure for several of the societies however,

SESSION 4A
GROUP |

PROFESSIONAL SOCIETY PROGRAMS

Viadimir Yackoviev
Central University
Caracas, Venezuela

and they are constantly lookino for ways of re-
ducing costs to the individual member.

The latest technique that is being used by
professional societies with some success is in
trying to develop some rapport with the virious
continuing education divisions of the engineer-
ing schools around the country. By forming
consortia they have a merketing arm which they
do not have to pay for in their overhead cost.
In this author's opinion this will increase
over the next decade and these professional
societies will become co-partners with the
universities to serve the enagineers and
scientists throughout the country. At the
present time there is a cartain amount of frictio
between the two aroups, as they feel that each
is trying to take over the entire market. This
is an impossibility. There is more continuing
education necessary than there are resources and
manpower by any one sirgle organization to
accomplish this objective.

Probably one of the strong points for the
professional societies is their ability to
evaluate any proaram Amono their various
technical groups and orcanizations within the
society they have experts that would tell the
university whether or not the information that
is being presented is the latest up to date
material. This is a plus factor and the univer-
sities should be utilizina the professional
society more for this evaluation procedure.
TheInstitute of Electrical Electronic Engineers
is tryina to work with the Continuing Engineer-
ing Studies Division of the ASEE to accomplish
this task.

Multi -media package education programs have
the potential of providing quality programs for
the various local sections of any society
around the country. Hardware costs for each
individual section seems tc be the bigaest
stumbling block. However, a close working
relationship between the professional society
and the university or industry in the local
area could help reduce this problem. .The NSF
could support experiments in this area and help
determine if it is feasible.
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An interesting development in continuing

education that effects the professional societies

is the increasing emphasis placed on profession-
als by the various states to continue their
education. This is being accomplished by state
legislature and the professional groups them-
selves. A chart, published in a recent issue of
the Chronicle of Higher Education, is attached
to indicate the current status of such efforts.
If these groups are moving in this direction

the engineering and scientific societies must
ask themselves "Can we be very far behind?" If
it comes to pass that the scientific and engi-
neering community moves in this direction

the professional societies will play a key role.
This will require extensive use of all multi-
media techniques to disseminate the information.
The number of instructors required to do the
Jjob over a widely dispersed constituency, along
with the cost and individual time constraints
make the typical approaches of workshops, semi-
nars, etc. ineffective.

The professional societies will not be able
to finance such an effort alone. The consortia
will have to be formed between societies,
between the professional society and the univer-
sities, and between industrial employerc and the
societies. A new organizational model for
continuing education activities will be needed
because of the lack of resources, manpower,
and time by any one of the groups mentioned
alone.

Vliadimir Yackovlev, who is the Chairman of the
International Division of ASEE, is a Civil
Engineer, educated in Venezuela and the Uni ted
States. After graduating from the Central Uni-
versity of Venezuela, he came to the United States
where he got his M.Sc. degree from the University
of I11inois. He returned to his country and
began working at his university as an instructor.
After getting some experience there he came

once more to the U.S., where he obtained his Ph.D.
degree at the same university. Very early in his
career, Dr. Yackovlev became interested in
engineering education and it is in this field
where he has become known internationally. After
some 40 publications in this field and partici-
pating in numerous meetings on engineering
education both in his personel capacity as an -
expert in this field, as well as a representative
of his country, he is an active spokesman for
engineering education in Latin America. Aside
from his duties as Chairman of the International
Division of ASEE, Dr. Yackovlev is a Member of
the UPADI Committee on Engineering Education on
the Panamerican level; a member of the Committee
on Education and Training of Engineers of the
World Federation of Enqineering Organizations

and a member of the International Working Group
on Engineering Curriculum Desian of UNESCO. In
his own country - Venezuela - he is the Director
for International Affairs of the Venezuelan
Society for Engineering Education. He has held
various academic positions at his university,
being at the present time, the Executive
Secretary of the Venezuelan Fund for Research

and Personel Development for the Petroleum and
Petrochemical Industries.
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Education and know-how are now understood in Finland
as the principal resources of the nation. Conse-
quently, extensive high-quality continuing engineer-
ing education is an important part of the management
of Finnish industry today. The most important
educators are professinnal societies. Universities
play a minor role. Continuing engineering educa-
tion in Finland is economically self-supporting.

The need for and directions of continuing engineer-
ing education emerge not only from the present

state of the art but increasingly, from a vision

of the future. Need analysis is also policy-making.
Continuing engineering education helps every
scientist and engineer in his professional develop-
ment to become a maker of this policy, a builder of
the future of the nation.

Finland and its engineering manpower

Finland is a highly industrialized country geographi-
cally located "at the top of the world'. Finland's
location compares well with Alaska,both are located
between 60° and 70° at the northernhemisphere. The
climate in Finland is relatively mild, however, due
to the Gulf Stream, which makes widespread agricul-
ture possible in large parts of the country.

Finland has a population of 4,7 million. 1n average,
the country is not densely populated, but there is

a heavy concentration of people as well as industry
in the south-western part of the country. The
beginning of modern industry occurredin Finland in
the period from 1860 to 1880. Industry relied
heavily on natural resources (mainly forests) until
the end of Worid War |l. Export growth was very
high (larger than the average growth of GNP) during
1950's and 1960's. After the changes in internatio-
na! trade following the oil crisis of 1973 Finland
and its industry are adapting to the situation by
increasing the use of education and know-how. At
present, Finland's GNP/capita is about 15th largest
in the world.

Suomen Teknillinen Seura (The Engineering Society

in Finland STS) is the major organization of gradu-
ates from technical universities and faculties in
Finland. Its membership is over 15 000, including
"'young members". Total number of graduates, 'diplo-

ma engineers', in Finland is about 17.000. 1in 1975,
there were 13 500 graduated engineers, 18 000
college engineers and 44 000 higher technicians

FINLAND:
A NATIONAL PROGRAM

Hannu Tapio Laine

M.Sc. (Chem. Eng.})
Suomen Teknillinen Ssura
Vantaa, Finland

in the country. .

~ STS' organizational objectives are to take care

of the interests of its members, to promote tech-
nical sciences, industry and technology, and to
contribute to the economic life of the country
"for the best of man and his environment'. One
of the most important ways of fulfilling these
aims is continuing education of engineering man-
power.

Engineering organizations'
continuing education centre (1NSKOD)

In 1964 STS, together with three other organiza-
tions, formed INSKO (Engineering Organizations'
Continuing Education Centre). This CE Centre

gives about 50 % of all technical continuing edu-
cation in the country, employers' organizations
programs included. INSKO courses have been attend-
ed by more than 100 00N participants. INSKO works
on a non-profit basis andthe operation is funded

by fee income entirely. Occasionally, on project
basis, the government may assist with a R & D grant,
but there is no substantial subsidy at all.

STS is concerned with all continuing education
needs of its membership, and STS thus promotes also
other continuing education than that given by
INSKO. STS tries to resist a strict division of
labour and promotes managerial, economic and legal
continuing education, which is essential to tasks
outside the purely technical functions. As will
be discussed alter, it is more important to set up
a goal for the development of engineering manpower
than to make surveys of current opinion on those
goals. An engineering organization should not
only be a channel of information, but a conscious
actor with defined social goals in developing the
industrial and organizational setting of its mem-
bers and their work envircnment.

INSKO operation

The main format used by INSKO is a 2-3 day seminar,
hut increasingly longer courses (e.g. a half-a-year
program in technical management) are offered and
they are well received.

INSKO's 29 permanent advisory groups form the basic
organization of need analysis. Their combined mem=-
bership is about 200, 80 % of them from industry.
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There are 24D special program planning groups with
altogether 1 40D members. Every day, there are
mare than five planning and need analysis meetings
In INSKO. Bulk of this wark is voluntary, but
usually the meetings take place during work hours.

INSKO has also conducted surveys on traditional
faculty specialization areas (electrical and elec-
tronics engineering!, wood-based industries,
construction, mechanical engineering, metallurgy).
These surveys covered selected engineering manage-
ment, industry engineers and research people.
Occasionally specialized mail inquiries are used,
as well as more intensive R &€ D on problem areas.

Evaluation of the programs is done mainly ty means
of questionnaires. Every student is asked to fill
in a detailed evalution form, which is then care-
fully analyzed by INSKO.

Creativity development is a specialty of INSKO.
Much original scientific work on creativity
development is done within the organization,
especially by Dr. Kivikko, who is the only person
doctorated on this field in Scandinavia.

A very important part of the operation is setting
of the goals for the operation. INSKO's board of
directors consists of representatives c: the four
engineering organizations. They make up the
policy and the directions in which INSKO is deve-
loped. Thus it can be maintained with good reason
that in INSKO people who attend ' the courses also
manage the operation.

INSKO courses are promoted be very selective and
specialized mailing lists, but catalogs, publicity
in magazines and newspapers and paid advertising
is also used.

Average cost per student hour is a little above
2 10. Cost breakdown pattern 1977/78 is as
follows:

planning 5 %

promotion 12 %

fees 27 %

salaries 29 %

materials 8 %

meals, meeting rooms 12 %
overhead 6 %

Number of people served was 8 500 in 1977-78.

About 15 % of the total engineering manoower {uni-
versity level) was served. Enrollment distribution
according to education background is typically the
following:

academic (engineers and others) 30 %
college engineers 30 %

higher technicians 20 %

others 20 %

The program planning occurs according to the
subject's requirements, not according to the furnal
education of the anticipated participants. ST¢
stresses the need for high-level courses and non-
technical subjects.

Program Instructors come mainly from industry or
are private consultants. |[NSKO's own teaching
capacity Is very limited. Professional educators
and government experts are used to some extent as
teachers.

The most Important principle in hiring instructors
Is very simple: the best instructors are hired,
Evaluation of different iInstructors' capacities

is made in the planning groups. In this, the
course evaluations,which are written after each
course by each participant, have proved very
helpful. Hiring Instructors has not been especial-
ly difficult, due to INSKO's dominating position

in Finnish technical continuing education.

Continuing education in Finland is given by emp-
loyers (about 40 %), professional societies and
comparable institutions (3% %) and universities.
The role of universities is becoming more import-
ant in near future. STS suppovts this trend.

According to STS' leng-term goals, its members
should participate in crganized continuing educa-
tion a total time of 10 % of their.work time .As
long a time should be used for personal self-
development &nd study at a person's own time. At
this moment, participation in organized continuing
education lies on a 3 %-level. The most important
factor affecting ¢ person's participation rate has
Lroved toc his direct supervisor. STS stresses the
importaince of continiing education hoth for a
person, and fur the penple who work ror him.

No formil professional development examinations or
diplomas are used. Instead, STS ‘ecently stynted
consulting a small number engineers (aboui 15) on
their proic:sional development in the futu.. and
their corresooriding continuing 2ducation nceds.

If a consistent patiern emerges from this axperi-
ment, it may lead to a formalization of professic-
nal development. Assisting the members " their
professional development is the mert im,urtant
task of an engineering organization today.
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1. PROLOGUE

“No matter how much education one has, it is
not enough ...... Unless one devotes time
and energy to continuing his education, he
will quickly drop-out - yet this caution s
not prophecy of doom - on the contrary, its
aim 1s to help one see where he fits into
the scheme of things and tell him something
more to think about and act."

The basic reality for more characteristic
than continuity in the context of the growing
aspirations in the world has been the evidences
which are so visible in many attempts for achie-
ving exponential growth rates in almost every-
thing and verily they have become the norm. ~The
restless surge to seek socially, culturally and
economically better environments and the cease-
less probes into new technologies for opening
up of ever wider horizons for adventure have led
to continuous search for new materials and com-

ponents to help application in a variety of fields

along with introduction of titanic complexes to
advance industrial development and enhance prod-
uctivity. Organized efforts to retrieve new

- knowledge which is limitlessly exploding in the
age of growth of sophisticated nuclear and space
programmes extending by hitherto unknown innova-
tions and numerous other exciting enterprizes.
rather not easy to recount, are quite challeng-
ing propositions.

An engineer must continue to contribute
with confidence his share when society and peo- -
ple in general turns to him for solutions. He
must convince them that he is femiliar with the
current state-of-the-art and would be able to
use the most recent knowledge tc tackle the
problem on hand. This necessarily requires that
he must advance the frontiers of his knowledge
by involving himself in self-renewal at repeated
intervals. What he therefore needs is re-edu-
cation from time to time which can lead out his
potential through flexible, interacting pro-
grammes of study and on-the-job experience suited
to his specific interests. This qu.:* demands

PROFESSIONAL SOCIETIES

E AND CONTINUING EDUCATIORN

IN INDIA

Profassor A. Bhattachanyya
Director

Indian Institute of Technology
India

of him an interdisciplinary approach which alone
can direct him into a vertical penetration and
at the same time, a lateral exploration of
engineering knowledge and enable him to closely
interact with it in his professional environment.

In these contexts, what a "Professional
Society" is now trying through 1ts Continuing
Education Programmes which are coordinated on
.national basis include, (a) to help one to ccm-
bat the obsolesence malady, (b) to offer him a
wide range of practical, creative, in-depth
learning, problem-solving programmes, (c) bring-
ing the engineer in him abreast of the signifi-
cant advances in knowledge and breakthroughs in
engineering and technology and develop him to
Tearn to 1ive with them.  (d) to point out the
fields needed to watch most closely in the com-
plex millieu of taday as also in the days ahead,
and finally (e) to equip him with the best poss-
ible technological tools to enable to get the
most from the hours available to him.

2. THE PROFILE OF THE INSTITUTION OF ENGINEERS
INDIA

India, the land of indo-gangetic plains and
Godavari-Cauvery platequ, covering 3281,000 sq.
km. of land area and inhabitated by about 640
millions people possesses, scientific and tech-
nical manpower rated to be the third largest in
number in the world. Concerning the present
discussion 1imited to only graduate level tech-
nical manpower. Fig. 1 will illustrate the
growth of colleges and institutions at graduate
level and technical manpower turn-over and stock
over the past years. :

In India from a meagre number of 11 engin-
eering institutes giving graduate degrees with
the first one established in 1847, there has
been a considerable progress during the past few
decades. The total number of institutions is

. now 144 with an intake capacity of about 30,000.
The approximate stock of graduates which was
about 229,000 around 1975 is now estimated to be
around 280,000 (Fig. 1). This figure excluded
the technical manpower that is produced through
the efforts of Professional Societies by holding
special examinations for working technicians.
The Institution of Engineers owe its existence
to Industrial Commission Report of 1916 and it
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Fig.1 Growth of technical education
and technical manpower in Indiq
Table I*
Professional Task-mix
Level of
Responsibility Manual Technical Management Design and
(Higher downward) ] skill skill skill conceptual skill
Level- | 0.4 0.40 0.15 0.05
(First Degree)
Level- II 0.25 0.45 0.20 0.10
Level- II1 0 0.60 0.25 0.15
Level- IV 0 0.50 0.30 0.20
Level- Vv 0 0.40 0.38 0.22
Level- VI 0 0.30 0.40 0.30
Level- VII 0 0.20 0.45 0.35
Level- VIII 0 0.10 0.50 0.40

*(Figures in Table I indicate relative weightage of various skills: Adapted from a
paper of D. L. Mordell presented in WFEO Seminar at Tripoli, Libya, September 6-10,
1978
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was formally inauguarated in 23rd February,
1921. 1In 1935 the Royal Charter was given by
the Privy Council giving 1t statutory recogni-
tion bg which the Institution {s sti11 consider-
ed to be a legal entity in the Professional
Scenario under the Negotiable Instruments Act
enacted during the transfer of political power.

The objectives and performance of this
Institution of Engineering are incorporated in
the Charter which include-

a) to promote and advance science, practice
and business of Engineering in all its
branches in India.

b) ..iinnnn to assure to each 1ndividual
member. as far as may be possible equal
opportunity to enjoy the rights and
privileges of the Institution.

c) to diffuse among its members information
on all matters affecting engineer and
to encourage, assist and extend knowledge
and information connected therewith by
by establishment promotion of lectures
discussions etc, by holding conferences
by publication of papers, periodicals
or journals, books, circulars, etc. by
encouraging research, by the formation
of libraries etc.

d) to promote study of Engineering with a
view to disseminate the information ob-
tained for facilitating the scientific
and economic development of engineers
in India.

e) to encourage, regulate and elevate the
technical and general knowledge of per-
sons engaged in or about to engage in
engineering.

Thus, it may be seen that the basic objectives
of the Institution of Engineers (India) can be
grouped into three principle objectives:

1. to act as an agency for advancement of
knowledge;

2. to promote professional competence;

3. to provide information storage and re-
trieval.

However, there are other responsibilities
entrusted like the accredition of degrees of
various engineering institutions, providing for
alternate professional course programmes to
working technicians etc. As the present topic
is about role of the societies in the area of
continuing education, the principal objectives
outlined above will be taken up for further
discussion. ’

Fig. 2 indicates the objectives, methods
and exposition systems for fulfilling the ob-
jectives of the Institution of Engineers (India).

The Institution of Engineers (India) pro-
vides for both informal and formal type of cour-
sas as depicted in Fig. 2 by providing (a) con-
tinuing education courses (b) special knowledge
programmes, (c) special researcﬁ and devalopment
programmes organised through Indian National De-
sign Forums.

The participants drawn from the industry,
university and various other organizations are
chosen in all these Erogrammes or some of these
programmes so that their immediate needs can be
catered for. The above programmes sometimes are
based on requiremnts of persons whose present
state-of-the-art are at such level of apprecia-
tion of technology which might have ‘developed

a large gap with the current status of indus-
trial technology. The another area in which
these courses are usually offered where these can
be designed for in-depth professional expertise
and it is necessary that the modern breakthroughs
as well as some solutions which are compatible
with current status may be interposed in the
form of "intermediate technology". The third
area of thrust for informal or formal exposition
is to develop the managerial component in
engineering. The matrix shown in Table 1 will
indicate that with the progress of a person in
the professional career, managerial component
increases. The demand of manual skill as well
as technical ski11 decreases with rise in the
level in profession. There has been a number of
developments and progress in the area of manage-
ment science and industrial engineering. There-
fore, it is important that the subjects in the
area of management science are provided in an
integrated manner so that it fits into his tech-
nical domain as well as personal traits and re-
quirements.

Exposition system basis shown in Fig. 2 indi-
cates that the basic format by which an engineer
required to function as well as can fulfill the
task of updating himself is a mixed exposure in-
volving (a) personal involvements and goals (b)
professional needs and gaps (c) managerial train-
ing and education.
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Tahle 11

Petermination of Relevance about the
acceptability/criticality of a programme

Factors Relevance
Course X I Y L I 4 (R)
Weightages
¥y Yo M3 My

Course a aj ap a3 ag R
Course b b-l bz b3 b4 R2
Course ¢ 3 cz' ) ) R3
Course i 1] i, is iy Ri

3. NEED ANALYSIS

Fig. 3 shows the mechanism of "need analysic"
carried out at the national level towards (a)
development of subject domains and (b) programme
structure for spatially distributed continuing
education courses. Professional Society, in co-
operation with the universities, develop a number
of formal and informal programmes through which
up-dating process can be persued. Feed-back in-
formations from researchers of R & D establish-
ments, industry-based engineers etc. are received
through a network of centres and sub-centres.

A course relevancy is decided by several
factors:

(a) Number of responses or requests received
for a particular programme (Indicative
of technological awareness) (Factor X).

(b) Inputs from the university about the
criticality of break-through domains
(indicative of scientific progress and
alertness) (Factor V).

{c) Survey regarding the availability of
such short course modules at the uni-
versities or other places (uniqueness
of the subject matter ) (Factor Z).

(d) Inputs from the industry about their
needs and gaps (Alertness towards grow-
ing)comp]exity of technology) (Factor
Z17).

A relevance table usually constructed to
evaluate each course in the format of Table II.

The relevance is calculated as,

j=4
Ry = E 'I'J- Wi
j=1

Usually, all factors are normalised so that,

Zi=1,Zw=1

From the relevance table the heirarchy of
the priority of the courses are evaluated and
offered.

However, the continuing education courses
are coupled with central staff college programme
so that after completing these courses- partici-
pants can interact with leading professional
engineers and educationists for a longer period
of time at the staff college.

The general programme of staff college con-
ducted by the Institution of Engineers (India)
are depicted below and indicate how relevant
continuing courses are coupled with central pro-
grammes .

4. CONTINUING EDUCATION PROGRAMMES INTEGRATED
WITH A_CENTRAL_ ENGINEERING STAFF COLLEGE

The Institution of Engineers (India) sub-
scribes to the idea that the professional learned
societies must accept the responsibility of en-
hancing the viability of the profession by con-
cerning themselves with all matters relating to
continuing education. The offspring.of this
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awareness is the Engineering Staff College, tobe
reared under the aegis of the Institution of
Engineers (India).

It is under the Engineering Staff College
that the Continuing Education for engineers would
be conducted within a well-knit, coherent and
integrated programme.

The courses conducted will be of post-
graduate flavour. The scheme of studies will
follow two distinct patterns namely (i) Coupled--
module and (i1) uncoupled-module.

The Continuing Education programmes are
coupled as modules integrated with the Staff
College programmes and, therefore, have standar-
dized norms and guidelines.

The scheme provides for 3 distinct phases,
namely,

Phase I - A set of evening or week-end part time
courses conducted at specified State
Centres, Local Centres and Sub-Centres
of the Institution.

Phase II - A full time residential course at the
Engineering Staff College.

Phase III - A project-report or a thesis to be
submitted by each participant subse-
quent to the residential course after
and within a stipulated time period.

Phase 1

This will be run at specified State Centres,
Local Centres and Sub-Centres as evening courses.
It will extend over a number of relevant courses
listed later.

At an average rate of two hours of instruc-
tion per day, it is expected to cover each of
the above courses in about a total 20-50 hours
in a month. The course will, besides teaching,
involve the participants in a question-answer
session, a group discussion and a test at the
end of the course. Each participant will have
to attain a minimum stipulated performance
standard in each of the courses to be eligible
to undertake Phase II.

Phase II

This phase will be run at the College in the
form of a full time course with the participants
residing in the Cullege campus. These courses
so handled by the College will be of a character
very distinct in many respects from the courses
being run by some of the staff colleges and
universities in the country. The work assignment
at the College will be of a specialised nature
in advanced technology, which will He conducted
in the form of courses, each course being tailored
to the needs of particular groups from-amongst
one of the seven major disciplines of engineering.

Phase IIT

This will involve preparation of a thesis or
a project report by the participant on a topic
selected by him at the end of Phase I. It may
relate to design analysis, research, experimental
work or a management problem - depending upon
the nature of his work in the profession - to
which he would be initiated at the College. Every
participant in this phase will have to complete
the work on his thesis or project report within
a period of 18 months of his leaving the College.

P. Eng. Diploma and Certificate

The College committee will expertly examine
and assess each thesis or project report sub-
mitted by each participant who satisfies the a-
bove described conditions and when it receives
final approval by the authority the participant
will be deemed to have completed the entire
course in all its phases. He will then be award-
ed the post-graduate professional engineering
diploma of the College, which will entitle him
to affix after his name the letters P.Eng.

The entire Staff College programme and the
integration of it with the spatially districuted
continuing education courses is indicated in
Fig. 4.

5. CONCLUSIONS

The first phase of the programme has just
been concluded for the first year covering about
287 courses at 69 different locations. A number
of courses have been aided by renowned instruc-
tors/professors and professional engineers not
only from India but also from abroad.

The second phase at the Staff College, with
a mix of management courses and professional

courses are acheduled from March, 1979 and by
Dec. 1979, it is expected about 200 to 250 will
receive P.Engg. (Professional Engineering).

This is not a new venture on the world
scenario but certainly a deviation from decoupled
random programmes designed in a manner to fulfill
the needs and relevance of the profession as
well as an attempt to bridge the ever-expanding
knowledge gap.
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The Institute of Electrical & Electronic Engineers
is a transnational, professional, technical socie-
ty, formed in 1963 through the amalgamation of the
American Institute of Electrical Engineers and the
Institute of Radio Engineers. It is a voluntary
society, wholly supported by membership dues and
self-generated publishing income. Membership in
the Institute now exceeds 190,000 members who are
Tocated in most countries throughout the world.

The Constftution of the Institute states that its
purposes are twofold:

Scientific and Educational - directed toward the
advancement of the theory and practise of electri-
cal engineering, electronics, radio and the allied
branches of engineering and the related arts and
sciences.

Professional - directed toward the advancement of
the professions it serves.

The overall membership of the Institute is incor-
porated into nearly 300 Sections, based on geogra-
phical locations, each of which holds an average
of 5 meetings per year at which technical papers
are presented. A further division of the member-
ship of the Institute is into specific fields of
interest, as represented by some 31 technical so-
cities, ranging from "the Acoustics, Speech and
Signal Processing Society" to the "Industry Appli-
cations Society”. Nearly 700 chapters of these
Societies each hold at least two technical meet-
ings during the year.

The Institute also sponsors over 100 major techni-
cal conferences annually where many papers on the
state of the art are presented.

IEEE annually publishes more than 40,000 pages of
technicai information, representing over 10% of
all such information published e ~h year in their
field of interest.

While this tremendous volume of technical informa-
tion is, of course, available in libraries through-
out the world, it is obvious that no practising

A TRAVELING ROAD SHOW

CONCEPT FOR
CONTINUING EDUCATION

George G. Armitage

Manager, Canadian Region 7 (IEEE)

Institute of Elactrical and
Electronics Enginears

Thornhill, Ontario

engineer would have the necessary time available
to read and digest some 150 pages of highly tech-
nical information daily.

Consequently, in spite of all these technical ac-
tivities, it must be realized that, in order to
keep up with the "information explosion", it is °
of vital importance that further steps be taken
to ensure the continual up-grading of engineer-
ing know-how in order 'to keep engineers current
with the state of the art through some special-
ized means.

IEEE, having recognized a need, has taken the
necessary steps to assist the practising engineer
through Continuing Engineering Education.

The Educational Activities Board of the Institute
is directly responsible to the Board of Directors
for policy recommendations on educational matters
and for the broad planning of the corresponding
activities of the Institute. In turn, the Edu-
cational Activities Board has set up a Continu-
ing Education Department, which has been given

the responsibility to prepare, offer and promote
in co-operation with the Sections, not only short
courses but also home study guides, slide and
tape lectures and technical workshops in specia-
lized fields of interest, for the members of the
Institute and their associates within the profes-
sion.

Referring now to the Canadian Region of the Insti-
tute (Region 7), it should be noted that it is
the only Region within the Institute constitut-
ing a single country. Membership within the Ca-
nadian Region exceeds 11,000, or €% of the total
membership of the Institute. - These members are
distributed across Canada, and are assigned to
18 Sections, located on.a geographical basis and
ranging in size from the smallest, consisting of
only approximately 50 members, to the largest,
which has a membership in excess of 2700. From
our most easterly Section, which is located in
St. John's, Newfoundland, to our most westerly
Section, located in Victoria, British Columbia,
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the distance exceeds 6,000 kilometres.

In Canada, the centres of population are located
in a narrow band extending approximately 300 kilo-

metres north from our border with the United States.

This situation, as you no doubt can judge, pre-
sents a very difficult logistics problem. In my
capacity as Manager of the Canadian Region of the
Institute, I endeavour to serve the needs of our
Regional members and act as a connecting link on
their behalf with Headquarters.

Canadian Sections, have, for many years, over and
above their regular technical meetings, been ori-
ginating and conducting Continuing Engineering
Education courses within the boundaries of their
Sections. They have, in practically every case,
been using local talent and I have naturally been
encouraging them to continue utilizing this me-
thod. As an example, in the 1977/78 Section sea-
son, I know of at least 20 short courses which
were run by 10 of the 18 Sections. The courses ba-
sically have consisted of once a week evening ses-
sions of from two to three hours, making up a 10-
week course. There have been other courses con-
sisting of full-day sessions held on 3 to 4 se-
quential Saturdays. Subjects presented have
ranged from the specialized aspects of power gene-
ration and transmission to the application of
semi-conductors and microprocessors and even on
how to successfully organize and operate a small
business.

In 1976, the Canadian Region conducted a five-day

course on microprocessors in Toronto, which course
had been prepared by the Continuing Education De-

partment of EAB. This proved to be very success-

ful, both technically and financially.

In 1977, following a report on this Microproces-
sor Course, discussions were held with my Region-
al Director, at which time it was decided to con-
sider presenting in Canada, further courses that
had been prepared by the Continuing Engineering
Department of EA8. The criteria for the course
selection was to ensure that it should have, as
its prime purpose, the extension of the frontier
of the engineers' education. It should be pre-
sented in such a manner that it creates a chal-
lenge. Further, it must establish a firm founda-
tion on which the attendees can build an under-
standing of the application of new techniques.
Having reached this decision and following inves-
tigation of the courses available from Headquar-
.ters, enquiries were instituted with the Chairmen
of the various Sections in Canada to establish
which subject or subjects wzuld be of prime int-
erest. As a result, we “orided to investigate the
possibility of presenting . course on the use of
Fibre Optics for communications purposes, consi-
dering the advanced state of research and develop-
ment work being done in this field in Canada and
the urgent need for applications know-how. I pro-
pose, therefore, to go into detail on the various
decisions that had to be reached to ensure the
success of a two-day intensive short course enti-
tled "Optical Communications Via Glass Fibre Wave

Guides", which was conducted as a vour of eight
cities across this vast country.

Significant savings in not only the instructional
cost but in promotion and administration can be
achieved in a multi-city tour, although frankly,
I suggest it is potentially extremely hard on the
lecturer. In the case of the Canadian Fibre Op-
tics course, our lecturer, Dr. Robert Gallawa,
came from Boulder, Colorado. For him to have
come and returned from each of our lecture cities,
would have cost over $3,000 in transportation.
The actual cost of his transportation was less
than $1,000. However, it did mean 1iving expens-
es for an extra two or three days in each of the
four weeks he spent in Canada. He did find that
tecturing two days, followed by a day off, then
repeating the two days of lecturing with a long
weekend following, quite acceptable.

The first requirement was to establish some basic
facts:

a) The availability of a suitable course on
the selected subject

b) The availability of a suitable, highly qua-
lified lecturer

Having established, with the Continuing Education
Deparment of IEEE, the availability of a suitable
two-day course, contact was immediately made with
the lecturer, both my mail and phone to ensure
his availability and agreement to a eight-city
tour.

The next need was to decide:
a) the locations
b) actual dates of the course

In selecting the actual locations, we had to en-
sure that we utilized the most convenient loca-
tions for the maximum number of interested engi-
neers to attend, while also allowing for rest
and travel time between courses to best suit the
convenience of the lecturer.

Tho eight-city tour was to be broken into two seg-
ments - a western 3-city tour and an eastern 5-
city tour, with a short break in between the two
segments for the lecturer to conduct personal
business. Further, having reached agreement be-
tween the lecturer and this office, we still had
to ensure the co-operation of the Section Chair-
men and their local Section Executive in each of
the eight selected cities.

Having established the answers to the questions of

WHY?
WHAT?
WHO?
WHEN?
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and WHERE?

and having already satisfied ourselves that the
course would be a technical success, there re-
mained further problems related to the financial
success.

The Institute of Electrical & Electronics Engi-
neers is a non-profit corporation. While we are

a non-profit organization, there is no stigma at-
tached to creating a reasonable surplus from the
operation of a convention or short course. A
basic rule of thumb that has long been utilized

by the Institute in budgeting for both conventions
and short courses in order to ensure at least a
financial break-even is:

all budgets should be based on an expec-
ted surplus of 15% of cash flow, being
conservative when estimating projected
income and by estimating expenses on the
high side.

Further, it should be realized that while we are
trying to help our members, at the same time we
are endeavouring to induce non-member engineers
to join the Institute. Therefore, there should
be a differential between member and non-member
fees of such magnitude as to encourage member-
ship applications which, should they be submit-
ted prior to the actual start of the course,
would permit registration at the member price.
Also those registering as students must be stu-
dent members of the Institute to qualify for
their special rate. Further reduced rates should
be used for early pre-payment of registration
fees.

Now getting down to details in order to establish ' '

the expense budget for the course, many items
had to be considered.

By broad categories, it is necessary to establish
best estimates under the following main headings:

Instructional Cost
Promotional Cost
Course Materials
Social Events
Administration Costs
Indirect Costs

It is my intention to consider each of the items
of cost in detail.

However, before proceeding, I should point out
that a very considerable savings was made by the
fact that contact was made with the national
sales office of the Commonweal:“ Holiday Inns of
Canada Ltd. and arrangements were made to use the
facilities of the Holiday Inns from coast to
coast. Due to this fact, special rates for ac-
commodation for both the students and the

instructor were extended. Rental of the lecture
halls was also reduced as a result of having a
luncheon each day for our students.

INSTRUCTIONAL CQSTS

Instructor Honorarium

The honorarium to the instructor was based on $300

...per lecture day and no doubt would be somewhat

higher now due to inflation,

This meant an estimate of $4800 covering two days
in each of 8 cities. Actually, this item turned
out to be $5509 Canadian funds, due to the varia-
tion in the exchange rate between the Canadian
and the American dollar as the honorarium was
payable in U.S. funds.

Instructor Travel

This was estimated at $1,000. It should be noted,
however, that some of the travel was by car and
this represented a savings of over $200 as no
charge was made in this respect to the instructor
travel item but rather was included in the Inci-
dental Items of administration.

Instructor Meals and Lodging

These were estimated at $1600 based on 27 nights
at $60.00 per day.

Special Audio Visual Preparation
Nil

Registration and Security at Course

No estimate was inserted for this as the courses
were being run under the supervision of the local
Section who were responsible for the issuance of
the course notes and other materials. In turn,
each Section was to share in the surplus created
by the course at their location.

PROMOTIONAL COSTS

The promotional cost of any short course requires
consideration of how the largest number of poten-
tial students can be reached at the least expense.
Basic coverage in our case required both national
and local promotion.

National Promotion -

was taken care of by advertising in two of our
leading technical magazines at a total cost of
$2,000. As well, the course was advertised in
the Canadian Regional Newsletter which was sent
to all members of the Institute in Canada. This
Regional Newsletter advertising was actually gra-
tuitous.

Local Promotion -

was actually the responsibility of the local Sec-
tion Chairman and his Committee. To assist them
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in this regard, reprint copies of the magazine
advertisements were supplied to the Section who
took care of special local distribution. Further
announcements in some locations were published in
the monthly Newsletter of the Provincial Associa-
tion of Professional Engineers and other local
technical bodies. Direct contact was made with
key personnel at the local telecommunications
companies, electric power corporations, the cable
and TV operators, as well as the universities and
other potential users of this important means of
communication.

Direct Mail

As T have indicated above, the direct mail por-
tion of the estimated cost was actually taken
care of as part of the Regional Newsletter and
no expense in this regard was included in our ec-
timates.

Design of Flyer and Ad

Here, with the assistance of the national maga-
zines, an ad was designed with costs included in
the costs of the space and as indicated, the fly-
er was merely a reprint copy of the advertisement,
which was obtained at minimum cost of $16.00 per
thousand.

Labels and Mailing List

This item should be considered but in our case,
was covered by the labels for our Newsletter and
the national distribution of the two magazines.

COURSE MATERIALS

Course Notes

Arriving at suitable estimates for the cost of
the course notes proved to be somewhat difficult
as the number of copies to be printed depended on
the number of registrations for the course. How-
ever, with the co-operation of IEEE Headquarters
in the United States, who anticipated supplying
course notes for the identical course to be run
within their country, it was agreed that we could
overprint within reasonable bounds and supply sur-
plus copies to them for use in future courses.
This agreement enabled a significant reduction in
cost per copy. Actual cost proved to be $5.83
per set of 200 pages, rcollated, with each set of
notes pre-punched for insertion into a 3-ring
binder and individually wrapped in clear plastic.
This was done to enable shipment of the notes and
binders separately and this was to ensure that no
damage was done to the 3-ring binders by shipping
notes already inserted. It proved to be an ex-
tremely satisfactory method, requiring less than
one minute per set of course notes for insertion
into the 3-ring binders at the course location.

3-Ring 3+nders
A standard 3-ring binder, prepared and stocked by

the Regional office, has been used by many of the
Sections in Canada as a cover for course notes

at their various courses. One feature of this
binder is a clear plastic pocket on the spline
where a title may be inserted making the binder
universal for all courses and other usage. Cost
of these binders to the course was $3.00 each.

Text Books

In the case of the Fibre Optics Course, the
course notes were the only text supplied and con-
sisted of approximately 90 pages of text and 110
pages of copies of the transparancies used by

the lecturer.

Slides and/or Transparencies

The original costs of the transparencies were ab-
sorbed in overhead.

Samples for Demonstration

No costs were incurred insofar as samples were
concerned.

Lecture Hall Rentals

These were estimated at a cost of $75.00 per day
as we were able to obtain this low rate in view
of the fact that luncheons were served daily to
the students as part of their registration. Fur-
ther, a reasonably large number of rooms were oc-
cupied by the students during the course.

Audio Visual Equipment

The original estimate was $50 per location,al-’
though it was found that in some cases the ac-
tual cost was included in the room rental. In
every case,a public address amplifier was built
into the rooms utilized so this did not form a
cost.

Transportation of Notes and Equipment to Site
and Return

Cost in this case was estimated to be a total of
$300, the actual being somewhat less than $200
as in some cases, the material was transported
by private car.

SOCIAL EVENTS

These costs, of course, depend entirely on the
number of students registered and original esti-
mates were based on attendance of 50 students at
each location.

Coffee Breaks
50¢ per person per break
Luncheons

Lunch was to be supplied as part of the registra-
tion fee on both days of the course with the best
estimate being $7.50 per student per day which
included taxes and gratuities.

Special Entertaining

No expenses were budgeted.
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ADMINISTRATION COSTS

.Administration costs are an item where it is im-
portant to come up with a good guess as it is
not possible to keep detailed track of all actual
costs. In the case of the Fibre Optics course,
the best estimate that we coul me up with was
$2,000 for incidentals and $3,.u0 for general
overhead. This turned out to be reasonably ac-
curate. Among the items to which consideration
must be given are the following:

Correspondence

Telephone

Co-~ordination of Advance Registration

Administration at Course

‘Identification tags for students

Special receipts for tax purposes

Preparation and mailing of Completion
Certificates

Accounting and Reporting

General Overhead

Incidentals. -

(In Canada, the Department of National Revenue
permits the deduction of the cost of IEEE Con-
tinuing Education Courses from income for in-
come tax purposes, on presentation of a specially
worded receipt signed by an authorized official.
These receipts are supplied to all students who

have subscribed to the course on their own behalf.

[t is not legal to supply them when the registra-
tion fees have been paid by the employer. These
receipts, together with the suitable inscribed
certificate are mailed out to the student short-
ly after the course has been presented.)

INDIRECT COSTS
Course Development

Some significant costs are usually incurred in
developing any short course before presentation.
In the case of the Institute, this is normally
capitalized and pro-rated over the number of
times the course will be presented.

Course Reviewer

After preparation of a course, it is submitted
to a group of peers for evaluation and revue and
here again, the costs are normally capitalized
and pro-rated.

Our final expense budget based on 50 students at
each of eight locations worked out as follows:

EXPENSE 8UDGET SUMMARY

Instruction $8,000
Promotion 4,500
Course Materials 5,000
Social 7,500
Administration 5,000
Indirect 3,000

$33,000
Plus 20% 6,600
Contingency $39,600

INCOME

Having finally arrived at a projected expense bud-
get, the next iove was to establish registration
fees.

In view of their past experiences with courses of
similar duration, discussions were held with the
Continuing Education Department of the Institute.
Their recommendation was that we should utilize
the following fees which had been previously esta-
blished and found to be acceptable to the students.

Two-Day Course Registration Fees

Member Non-Member Student

Up to 14 days before $130 $165 $60
At time of course 150 188 70

Using these rates and basing all income on early

- registration with an average attendance in each

city of 50 students, income was predicted as fol-
Tows:

30 Members at $130 $ 3,900
10 Non-Members at $165 1,600
10 Students at $60 600
Income per Location 6,100
Total Income $48,800

After examining the effect of deducting the basic
requirement of a 15% surplus from income ($7,500),
the decision was taken to maintain the established
fees as set up by Headquarters for registration.
While this would tend to create a larger surplus
than the 15% if everything operated according to
plan, the final figure for surplus was accepted

as within reason.

RESULTS

The first presentation of the two-da, 10ort course
entitled "Optical Communica<ions Via Giass Fibie
Wave Guides" was presented in Vancouver, British
Columbia on March 30th and 31st, 1978, followed

by presentations in Edmonton, Alberta; and in
Winnipeg, Manitoba the following week. Avter a
short break, presentation was continued in Hali-
fax, Nova Scotia; Montreal, Quebec; Ottawa,Ontario;
Toronto, Ontario; with the final presentation {n
London, Ontario on Friday and Saturday, April 28
and 29.

The presentation in Vancouver was the first time
the course had ever been presented. As it was
re-presented across the continent, modifications
were made to the course content such that it was
radically improved when presented in London, On-
tario.

In stating that the course was much improved at

its final presentation, it should be pointed out
that the changes consisted mainly of a shift of

emphasis in order to stress those points brought
out by questions from the students, rather than

course content.
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ANALYSIS OF ATTENDANCE

The mix between members, non-members and student
members was, when analyzed, discovered to be radi-
cally different from that predicted. A total of
290 students attended the course consisting of:

97 Members
173 Non-Members
12 Student Members
8 Complimentary Courses (1 complimentary
course was given at each lecture for the
local co-ordinator)

Attendance at the course ran from a low of only
17 in Vancouver to a high of 57 in Winnipeg. The
different results were entirely due to the vary-
ing enthusiasm shown by the local Section towards
the course and, as a consequence, the efforts con-
tributed towards the local promotion.

FINANCIAL RESULTS

Income $42,000
Expenses $25,000
Net Surplus $17,000.

Distribution

In our initial discussions with the Section Chair-
men, an agreement had been reached as to the
sharing of any surplus created. The computing of
income from registration fees at individual loca-
tions presented no problem. Insofar as actual
expenses were concerned, the agreement was that
the bulk expenses, such as the honorarium to the
lecturer and his travel expenses, national adver-
tising and general overhead, would be shared
equally by all locations. Other expenses, such
as actual cost of luncheons, quantity of course
notes, etc., could be assigned to each location.
Based on this breakdown, each Section where the
course had been held, was to receive 1/3 of any
surplus created by the course at that location.
The balance of the surplus was to be split equal-
ly between the Continuing Education Department of
the Institute and the Canadian Region.

SUMMARY

At the conclusion of the course in each city, a
questionnaire was distributed to all students,
asking them to comment anonymously on various as-
pects of the course. When analyzing the replies,
it appeared that 75% of the students were enthu-
siastically satisfied with the presentation and

a further 10% felt that attendance had been worth-
while. 15% were dissatisfied with the course.

The prime cause of dissatisfaction proved to be
that in spite of the stated requirement in the an-
nouncements of the course that an engineering de-
gree was a prerequisite, the student did not have
the required educational background but was rather
at the technician or technologist level.

As a result of the interest created by this

transcontinental tour, the course was presentea
in Regina, Saskatchewan, in late September of
1978 where it was received enthusiastically by
33 students. It is anticipated that the course
will be presented in Quebec City, Quebec in
early 1979.

One further interesting result of the tour is
that three other Sections who had never, up to
that time, sponsored Continuing Educational
Courses, have done so this past season with out-
standing success.

CONCLUSTONS

Short courses, sponsored by IEEE, are primarily
oriented towards industry applications, having
been designed to improve the technical excel-
lence of our members and increase their know-
ledge and skills in new areas. The Travelling
Road Show concept of Continuing Engineering Ed-
ucation not only met these objectives but, in
addition, has created greatly increased enthu-
siasm among the leaders of our Sections to con-
tinue to expand their efforts in the field of
Continuing Engineering Education for the benefit
of the Electrical and Electronics Engineering
Profession.

George G. Armitage
Life Senior Member of
Institute of Electrical & Electronics Engineers

BORN: Montreal, Canada, 1910
EDUCATION:  McGill University

BUSINESS EXPERIENCE:

From Warehouseman to Assistant to President

Founder & President of Ferratronics Limited
1960 to 1968

Manager, Canadian Region {7) of the Institute
of Electrical & Electronics Engineers

1972 to Present
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ABSTRACT

A goal of IEEE is to provide continuing education
to its membership. How to open such pathways to
opportunities in this transnational organization
with world-wide membership is the concern of the
author. One means established is the "Traveling
Instructor” program and is detailed in this
paper. The author also looks at variations of
the program that may increase its effectiveness.

IEEE ORGANIZATIONAL STRUCTURE

IEEE membership is a world-wide affiliation
of nearly 190,000 professional and technically
competent individuals. Each is assigned to a
local Section based on mailing address. There
are over 230 of these Sections and they are
established within ten Regions that serve as cen-
ters of activity at the local level. For quick
reference the U.,S.A. is divided into six Regions;
Canada is designated Region 7; Europe, Region 8;
Mexico, Central and South America, Region 9; and
the rest of the world Region 10.

Proof of the transnational nature of IEEE is
furnished by the more than 20,000 members
residing in Regions 8, 9, and 10. This is a fast
increasing strength as new members continue ta
join IEEE.

Local activity in Section affairs is
encouraged and is a means by which members can
share in educational and social opportunities.,
Another pathway to participation by the IEEE
member is offered through 34 separate Technical
interest organizations designated as Societies or
Groups.

The strength of numerical support, enhanced
by opportunity for local participation is
amplified further by membership in IEEE 'echnical
Societies. These offer the advantage of shared
experiences in a specialized field. Each Society
publishes one or more technical periodicals
called Transactions that record and disseminate
new information in its field of interest. Most
also publish a periodic newsletter. Individuals
may join as many Societies as desired upon
payment of a modest annual fee.

AN INTERNATIONAL PROFESSIONAL
SOCIETY’'S APPROACH ON CONTINUING
EDUCATION FOR ITS MEMBERS

John F. Wilhelm

Director, Educational Services

The Institute of Electrical and
Electronics Engineers, Inc.

New York, New York

Certainly one of the major strengths of IEEE
in transnational education is found in the IEEE
Societies; their periodicals, conferences and
workshops.

CONTINUING EDUCATION

IEEE is committed to the continued technical
education of its members. As just noted, one
ongoing means to this commitment is through the
activities of the Technical Societies. Most
likely, for many members, such participation
fulfills immediate and recognized needs. The
career development or insight into new fields
often requires, however, a greater stimulus or
in~depth probing. In many countries within
Regions outside the U.S.A. national societies
provide educational opportunities including con-
tinuing education courses. Such courses may
entirely meet the personal needs of their mem~
berships. Since IEEE members are more than
likely also members of a national society, the
combination of IEEE information and local educa-
tional opportunities may well close the
technical-knowledge gap for most.

As also observed in the U.S.A. a need truly
exists for a Continuing Education program to meet
individual needs. The IEEE Educational
Activities Board (EAB) sponsors such a program
that is broad in variety of material and delivery
modes. Content of IEEE short courses is usually
designed to be at the cutting edge of technology.
In other instances the courses provide the means
to sharpen old skills and add those needed for
career enhancement.

Every part of the program is available to
all members of IEEE in all Regions. Practically
and realistically the system works easiest and
most- often in the U.S.A. and Canada (Region 7).

Perhaps a better understanding is required
of how IEEE has used its size and technical
strengths to develop a strong and top~quality
continuing education program.

The 34 Societies are divided into seven
Divisions. The Societies and Divisions are
represented by the IEEE Technical Activities
Board (TAB).
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The technical strength of IEEE is brought to
bear on the development, instruction, and quality
control of course content. Many of our course
instructor/authors are active in TAB organiza-
tions and are recognized leaders in their fields
of expertise. Every course must also receive a
review and approval of the appropriate TAB orga-
nization before EAB will schedule any presen-
tation.

We attempt to maintain a continual eva-
luation of course content, teaching quality and
student reaction. One means by which we obtain
information is through the use of a course-
evaluation form "How Did We Rate With You"
completed by every student at the completion of
course. The other greatly important means of
continual evaluation is through the TAB review
system. 1Initial approval is for two years; or
less if the material is in a dynamic state of
change. Our state-of-the-art courses are thereby
kept at a peak of excellence.

Survey of the membership is used to deter=~
mine interest in specific areas and modes of
delivery. One such survey just completed indi-
cated that home-study courses rank high on the
member's choice for continuing education. Our
market studies have been able to match subject
and methods to help produce the increasing par-
ticipation by members.

From such a program of dynamic content, IEEE
courses are high ly recommended as meeting needs,
having quality-assured material, and remaining at
top-form through constant evaluation.

TRANSNATIONAL PROGRAMS

The foregoing review of the very nature of
IEEE; its relations with a world-wide membership;
and its continuing education program sets the
stage for a look at how the latter is faring.

As noted previously, the more than 20,000
members of IEEE in Regions 8, 9 and 10 find con-
tinuing incentive for participation through IEEE
publications, technical activities and educa-
tional programs of Regions, local Sections and
national technical societies. Some IEEE members
also take advantage of the Home-Study programs
offered by the EAB.

There has been a growing expressed interest
for local sponsorship of EAB short courses. The
EAB has responded to requests for specific short
courses in several ways--each fraught with more
problems than solutions. In some instances, the
entire "package" was exported to the local area
leaving details of promotion and course atten-
dance up to the members. Too often, the overall
costs outweighed the income. A few courses were
presented anyhow and were smashing successes in
all respects except at the "box office." Others
were cancelled outright. Courses have been taken
on tour, but did not return their expenses.

Recent examples of success to all concerned

Hands~On Workshop sponsored in December 1977 by
the India Council of Region 10 and the 1978 tour
of five cities in Region 7 of the new Fiber
Optics course. This latter program is the sub~
ject of a separate presentation at this con-
ference.

Occasionally a series of lectures has been
presented in Regions 8, 9 and 10 by Society mem~
bers combining a business trip with presentations
of tutorials. These lectures are valuable and
partially fill the need for the transfer of new
technology.

The concern by EAB that members anywhere be
able to participate in the IEEE short courses was
not met adequately by any of the foregoing means.

THE TRAVELING INSTRUCTOR

From this transnational concern of EAB has
developed the concept of the Traveling
Instructor. Geared to bringing affordable cour-
ses to members of non-U.S. IEEE Sections, the
program seeks out U.S. members who are traveling
outside the country on business or for pleasure,
and attempts to match the expertise of such tra-
velers with the needs of IEEE Section members in
the vicinity of the travelers' destinations.

The member who qualifies as Traveling
Instructor, must be one of the experts-in a par-
ticular field, and have proposed course material
approved through the EAB/TAB quality-control
system. Through the IEEE Societies, these mem-
bers may be well known world-wide. In any event,
the course content may well offer the local IEEE
Section and the national society ar. opportunity
for a topical update otherwise difficult to
arrange.

Beside the obvious advantage of having the
instructor on the scene who can deliver a program
of local technical interest is the cost advantage
of the system. The only travel expense involved
is for local, lateral transportation and local
living expenses.

The plan works like this. IEEE, determines
the travel plans, with dates, of the potential
instructors and possible subject matter. This
information is cabled to all leaders in Regions
8, 9 and 10. The timing is usually at least five
months before any travel and this permits local
response and notification of the instructor. The
local Section makes all arrangements for the one-
or two-day course and the instructor prepares and
submits his course material to EAB for approval.
.

The timeliness of the subject matter, its
quality and the presentation by an expert in the
field make each of the courses a blue-ribbon
event and justify attendance fees to cover expen-
ses. :

For example, the table shows a possible
budget for a two-day course. The overall cost
can be met by 20 attendees paying $80 each; or by

can be found in the five~day Microprocessor 40 attendees paying $40 each. In many countries
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this expense is covered by the employer. Another
possible means of meeting expense is through
Region and/or national society cooperation. 1In
most all cases, there can be a mutually agreeable
plan if all parties concerned make certain com=
munications are clear and the desire for the
course is of top-level importance locally.

TRAVELING INSTRUCTOR =~ BUDGET
Two-Day Coursge

Local Section Expensesw $ 800.00
IEEE Headquarters Expense®®* 700.00
Total $1500.00

*Instructor per diem expenses,
Textbook reproduction, Comple~
tion Certificates, Local Facil-
ities, Evaluation Fee, Service
Fee, Promotion.

**Honorarium, Local'Travel to
Course Site.

The following Table lists courses that were
potentially available this past year and the
areas that were within the reach of the Traveling
Instructor.

1. Courses Available

-~ Differential Equations,
Z Transforms, etc.

= Computer Communications

= Optical Communications

= Project Management

= Financial Management

- Solar Electric Systems

- Digital signal Processing

= Charge-Coupled Devices

= Optimal Control

- Technical-Writing Seminar

= Microcomputers

- Various Computer Courses

- Fundamentals and Applications
of Protective Relays

=~ Protection and Grounding of
Distribution Systems

~ Digital Communications

- Signal Processing

- Digital Filters

~ Advances in I.F. Detection
Techriques

-~ Phase: Locked Loop Design

2. Areas (some specific) wWithin
Planned Visit of Instructors

Belgium Hong Kong
Denmark Korea

Finland Tokyo

France India (Bangalore)

Munich India (Bombay)
Poland India (New Delhi)
Sweden Hawaii

Great Britain Mexico
Hungary Guatemala
Germany Costa Rica
Spain El salvador
Switzerland Australia
Greece Singapore
Italy (Turin) Peru

Italy (Rome) Argentina
Philippines Brazil

Taiwan Israel (Haifa)

The "Traveling Instructor" plan is one
approach to transnational continuing education.
The system offers high-quality course presen-
tations in distant countries at a very low. cost
per attendee.

LOOKING AHEAD

The EAB Continuing Education Activity has
recognized the need for furthe% reducing the cost
of quality education to those areas especially
where travel costs can be prohibitive. One plan
under consideration is the development of speci-
fic course material that can be used by local
instructors. The cost for this type of course
would be extremely low.

Where possible, IEEE will in the future make
available the rental of video-taped courses. It
is believed that here is the opportunity for a
Region to set up and sponsor a "tour" of the
tapes.

In recent conversations with leaders of
Region 8, a variation in the system has deve-
loped. The suggestion is intriquing--invite a
recipient of a major IEEE award to deliver a
short course. Such an event was felt to be of
interest to both IEEE and national societies and
would have substantial sponsorship.

Another variant suggested ig to develop an
instructor/course program in a Region and apply
the "Traveling Instructor" system to this "local"
version of the idea. It would not be unlikely
that an instructor from Region 9, for example,
might be invited to present a course in one of the
U.S.A. Regions.

SUMMARY

The "Traveling Instructor" whether he be
live, on tape, or by proxy through the use of his
course material seems to be one way to meet
transnational needs of IEEE members. The goal
for IEEE is to provide continuing education to
its members--and particularly to provide the
pathways toward the goal.
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JOHN F. WILHELM

John F. Wilhelm, Director of Educational Ser-
vices at The Institute of Electrical and Elec-
tronics Engineers, Inc., is responsible for the
effective staff support of Institute educational
policies and procedures; implementation of programs
and projects in career development, continuing edu-
cation, pre-college guidance and accreditation ac-
tivities.

Prior to joining the IEEE staff, he was Manager
of Commercial Engineering for RCA Corporation re-
sponsible for technical information and publications.

A BSEE from the University of Toledo, Mr.
Wilhelm has been active in continuing education,
technical publications, promotion and marketing of
industrial tubes, solid state devices and picture
tubes. His industrial experience also includes
design and development of industrial tubes and black-
and-white and color picture tubes. He is a member
of Tau Beta Pi and a Senior of the IEEE.

His many hobbies include photography and amateur

radio station K20ZW which he operates from his home
in Maplewood, New Jersey.
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SOC! %L, POLITICAL OBSTACLES

Dr.ﬂﬁarcos Kaplan

I.- The diagnosis of the problems of the engin-
eer's continuing education, strategy, and specific
solutions for them, brings up another matter: the

sociopolitical dimension of science and technology
1

Science and technology are social activities
and institutions, related to other societal act-
ivities and institutions and conditioned by them,-
but not in a l1inear and mechanical way. Science
and technology have a relative autonomy, their
own dynamics and efficacy, capacity to retroact
on themselves and on other levels and aspects of
society. They make an impact on the economy,
social structure, culture, and idelogies,-and
national and international politics.

Science and technology being social, have
political dimension. They are increasingly a
source of power -potential or effective- for
classes, groups, institutions, and nations. They
are or have the ability to be a factor of product-
ivity, well-being, domination, exploitation,
aggression, and destruction. Every decision and
activity related to them, as well as their end
products and their uses, have political character.
Science and technology are conditioned by the
structures of power and by the general political
ambience. They are integral elements of political
action, and the object of political decisions.
They constitute motives, ends, and desired out-
comes of political action. Politics can thus be
an obstacle or stimulus for scientific and tech-
nological development.-

The training of engineers, the possibilities
and consequences of their activity, depends on
what the national society and its developmental
model are and can be. #t also depends on what
the political system and the State is and does.
The problem of the continuing education of engin-
eers requires the interdependence of several
perspectives: between past, present, and future;
between diagnosis and its alternative; between
physical-natural sciences and human and social
sciences; between social practice, scientific

¢ THE LATIN AMERICAN

TECHRIOLOGICAL DEVELOPMENT:
IT'S IMPACT IN UP-TO-DATE
PROFESSIONAL KNOWLEDGE

Dr. Marcus Kaplan
University of Mexico
Mexico City

theory, and the utopic componeni; between know-
ledge, criticism, and the project of irarsforma-
tion (2).

This perspective rejects the 1imitation of
any science by rigid paradigms or the subjuga-
tion by feudal exclusivism of experts within
water-tight compartments. It aims at promoting
the development of a transdisciplinary theory
and thought, that has both as a point of reference
and object open, multidimensional, and complex
systems. That can contribute at the same time to
the diagnosis of underdevelopment and dependency
of science and technology in .the Latin American
countries, to the strategy to overcome that situa-
tion, and to the better management of the problem
of continuing education.

I1.- The Latin American countries have received

a negative historical legacy. The colonial
tradition implies sterility and poverty in re-
search and innovation. The societal and develop-
mental model in the XIX century and up to 1930
determines the lack of demands, stimuli, motiva-
tions, and possibilities in the fields of science
and technology; the hostility to its internal
advancement, or the unconsciousness of the
necessity of scientific development from within
and oriented towards the nation. Science and
technique are incorporated as finished products,

. in the form of consumer goods and producer goods,

published works; or as research undertaken in
Latin America, by European and united States
scientists working on problems ard with objects
and local materials, but for ends foreign to the
countries of the region.-(3).

During the epoch of the structural crisis,
from 1930 to the present the scientific and
technical development is affected in general by
the aspects and the end products of a transforma-
tion that intwines internal and external factors.
The countries are inserted into an international
system characterized by highly concentrated and
centralized-structures of power, by the hegemony
of the United States in the region, by the pre-
ponderant influence of the multinational (4?.

The external dimension is intwined with a new
phase of economic growth and social change:

crisis and modernization of the primary production
and the rural society; extreme urbanization;
substitutive-dependent industrialization; modifi-
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cations in class structure; state intervention;
emergence of an underdeveloped and dependent late

neocapitalism (5).

II1.-The neocapitalism 1inks large national and
international enterprises. It specializes pro-
duction for export, and for an affluent internal
market of high middle urban groups. It makes use
of a submissive and cheap labor and of the protec-
tion of the state. It regressively redistributes
income. It disassociates economic growtn and in-
tegral development. It depresses the levels of
renumeration, consumption, and the well-being of
the masses. It presupposes or promotes a social
and political order lacking in participation,
apathetic and subjugating the will of the majori-
ties. Modern and dynamic types of economic sec-
tors, zssociated with the multinationals, pre-

dominate but prevent the coexistence of enterprises

of lower productivity and yield that have .nder-
developed and archaic eceiomic nuclei.

Neocapitalism mobilizes masses of middle and
popular classes; it multiplies and intensifies
their necessities and demands. On the other hand,
it establishes privileges for zertain enterprises,
segments, classes, and regions, to the impairment
of the others who are the majority; it implies 2
marginated dynamic; it generates and rultiplies
tensions, conflicts, and antagonisms; it requires
a concentration of power and an extreme authori-
tarianism for the objective of accumulation end
yleld of the great enterprise.

This contradiction generates and accentuates
the tendency to the entrophy of the systsm. It
is manifested in situations of social conflict,
political instability, break down of legitimacy,
breach of consensus, coersive rescurces weakened
or made insufficieni. power vacuums, crisis >f
hegemony, and recourse to aur“sritarian and to
talitarian solutions (f).-

Within this historical frame, that already
shows some sociopolitical clues fur the explana-
tion of the scientific and technoiogical under-
development, the most specific factors and
mechanisms that are placed are the following.

IV.- The concentration of world power and the he-
gemony of the government and the multinational
corporations of the United States and other
advanced countries, contribute to establish an
asymnetrical system of the international division
of labor in research and innovation, and the
breach in_science and technology(7).

1) Lack of free and immediate access for
Latin American researchers and technicians to the
accomplishments of world science.

2) Lack of substantial international aid
in the form of independent resources so that the
Latin American countries can foment an investiga-
tion potential centered on their problems.

That implies:

3) Promotion of the scientific and technical
dependency, through the import and mimetic adop-
tion of intelectual instruments, knowledge and
processes, in the form of finished products.

4) Placement within the developed countries
of centers of production and diffusion of science
and technique, with ethnocentric implications:
concepticn and elaboration based on local and
systemeti: contexts and mot™  ons and for par-
ticuler ends {wealth and - f the States and
corporations of origin: n and exploita-
tion of the underdevelo: . ; lack of pre-
occupation for investigai.. innovation con-
cerned with the specific pruulems of the Latin
American countries.

5) Fromotion of the transfer of science and
technology within the developed countries, through
equipment given to the subsidiaries of multina-
tional corporations, and of the licenses and
agraements for technical assistance between the
multinational corporations and national enter-
prises.

The indisciiminant trensfer of technology
implies the use of equipment and productive math-
odclogy designed for different structures and
levels of development, unsuited to the conditions
of tihe receiving countries, generators of stumb-
ling blocks and disequilibrium. Technology is
introduced that is known, amortized, and obsolete
in the metropolis, either surpassed or discarded;
capital intensive; reducing the levels of occupa-
tion and the standards of 1iving of the majority;
favorable to the concentration of income and
monoply, to the distortion of demand and of pro-
ductive structure.

6) Reinforcement of the ability of penetra-
tion of the multinational corporations, of the
displacement of national enterprises, of the
general dependence of the Latin American countries
toward the metropolis.

7) Lack of effective contribution on the
part of multinationals to autonomons investigation
and innovation in the countries of implementation.

8) Decisive role in the "Brain Drain" (inter-
nal and external)

V.- Internal factors and mechanisms of delay
and dependence on science and technology are alone
all of the following:

1.- Role of tenancy and use of the land, expecia-
11y the predominance of the 1atifundio which im-
plies: lack of incentive and social pressure in
favor of investigation and innovation; insuffi-
ciency and inadequacy of agricultural mechaniza-
tion; low yield; limitations of expansion and
development with regard to quantitative orienta-
tion, distribution by agrarian sectors (8).
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2.- Latin American industrialization is given as
a substitute for importations, a dependent and
peripheral process, without industrial revolution.
It is a result of international and national pro-
cesses which no one has desired or forseen. It
has lacked a deliberate strategy, coherent polit-
ics and systematic programming. It has respected
the 1imitative structures and forces of develop-
ment, especially the latifundic and the predomin-
ance of multinational corporations. It has
utilized and promoted a modification of dependency
(displaced financial and technological), the
availability of cheap and abundant manual labor,
the combination of low salaries and costs with
high prices in a protected market. Multinationals
have united their capacity for importing sophis-
ticated technology in their own metropolitan
centers, and the implications and consequences of
this monoply, with the enjoyment of favorable
conditions mentioned above. National businesses
have taken their technological decisions as a
function of the same favorable conditions, resort-
ing to pragmatic solutions, to the indiscriminate
‘importation of techniques and with scant innova-
tion.

3.- To this has been joined the disinterest of
the principal classes and institutions for inves-
tigation, invention, innovation, the most effi-
cient methods of production and organization, the
spirit of innovation and enterprize. For various
reasons and with different practices this has
been the case of the old oligarchy and the new
elite oligarchy; of the national industrial bour-
georsie; of the middle classes not linked to
intellectual or academic tasks; of the workers
and marginal city dwellers; of the neasant class.

4.- The cultural-ideological tendencies ard
patterns have turned out to be disfavorable to
investigation and innovation: traditionalist
conservatism; modernized conservatism (develop-
mental, scientific and techno-bureaucratic); neo-
fascism; national-populism; the official dogmatic
version of Marxism.

These tendencies oppose and fight cne another,
- but they also converge, coincide, influcnce, and
cross-pollinate one another. They have coincided
in promoting or accepting irrational elements;
authoritarianism and sectarianism; rejection of
critical thought and effective pluralism; Reduct-
jonism in theory and practice; mythological vis-
jons of national and international realities and
problems. They have converged above all in the
production of negative results. They deteriorate
or destroy favorable conditions and foci of crea-
tion and innovation in ideas, knowledge, values,
techniques, options. They frustrate and alienate
«ritical and creative personalities, reinforcing
tendencies for internal and external exile. They
extenuate, become triviel, they stagnate culture,
science and technology. They operate as instru-
ments--deiiberate or involuntary--of social and
political re3vession.

VI.- In the most important Latin American coun-
tries. the State is responsible for almost all
efforts of scientific investigation and technolo-
gical innovation. At the same time, in almost
all cases, the State appears as an expression of
disinterested or hostile forces with regard to
scientific creation and technical innovation in
conditions of autonomy and as a function of a
strategy of authentic development (10).

Indirectly,the State falls short in the way
in which it reflects, respects, consolidates, the
negative forces and structures for scientific
advancement: dependence, latifundio,substituting-
subordinate industrialization, rigid social
stratification, general tendency to conservatism,
minority monopoly on cultural centers, lack of
respect and liberty for creative activities, a
range of repressive and persecuting forms.

Directly, the structure of power, nature,
and the comportment of the State, contribute to
determine:

~the scarcity or null availability of gover-
nors and administrators gifted with illustration,
formation and preoccupation with the protection
of science and technology, adequacy for the
manage:nnt of their problems;

-lack of or weakness of demands and support
of poies of investigation and innovation;

- scarcity of political, legislative, and
administrative creation of conditions for stimu-
lation of scientific development;

- no preoccupation for activities, problems,
people and institution: which are perpetuated
with science and technoivyy;

-non-existence o rudimentary development
of an institutional?.v 4 cumplete system of pro-
motion. coordinatives. stimulation and direct par-
ticipation of the State.

The faults and limitations of state action
are particularly exemplified in two of its
fundamental aspects:

a) The educational system at all levels, but
particulariy in the university in crisis.

b) The insufficient or inadequate use of the
sector of public enterprise, which impedes them
from operating as autonomous actors for scientific
progress, and as creators of supply and demand
for science and technology and for the Private
sector in these same spheres.

Because of its direct and indirect behavior,
because of its actions and omissions, the State
in the majority of Latin American countries does
not found foci of scientific creation or techno-
logical innovation, nor does it stimulate itiner-
aries of propagation. It does not contribute to
the constitution of a social and political en-
vironment for maximizing the yield and benefits
of science and technology. It does not favor the
emergence and activity of motor-subjects. It
expresses, accepts or reinforces conditions, fac-
“ors, and results of backwarcdness and dependence.
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In the best of instances. it changes things as

strictly as necessary so that they continue as

they are, with insufficient readjustments and de-
lays, contrary to necessities, requirements, and

?ossib111t1es of national and international real-
ty.

VI.- The diagnosis of backwardness and dependency
should be accompanied by the determination of a
politic bodyas a joining together of interventions,
decisions, and activities of coexistent powers

in the society which are articulated, integrated,
and optimized by and through the State. and join

in stimulating the investigation, innovation,
rational application of its products to the
objectives of the model of society desired and

the strategy of development which is adopted.

The necessity of a scientific body politic
stems from the insufficiency of the spontaneous
actions of the private groups, and from the
necessity of arbitrary and promoting intervention
of the State. It embraces decisions which choose
from a range of alternatives. It presupposes a
nation of progress, a scheme of society to main-
tain or reform, or to modify or replace. It bene-
fits certain organizations and groups, in an un-
equal manner with regards to others which turn
out to be left behind or damaged. It gives prior-
ity to certain advancements, foci of formation,
itineraries of propagation, methods ofconcretion.
It assigns scarce resources to obtain results
selected as desirable. It attempts to respond
to basic questions: What science and technology
are good? For what and for whom? How many?

How can they be achieved and used?

For countries such as those in Latin America,
the unfolding of critical and inventive spirit
is fundamental, along with the application of
original guides, the rejection of servile imita-
tion and the mechanical application of imported
schemes, for the achievement of solutions adjust-
ed to the regions themselves and to the conditions
of the region, as well as the require .its of a
possible new international order. There is no
significance in their proposing a mere narrowing
of the gap which separates them from the great
powers and advanced countries , in order to com-
pete with others, to achfave parity or supremacy.
Thé model of the so-called developed countries--
capitalistic or state systems of centralized
planning--is critical. The multiple implications
(ecoriomic, social, political, cultural--ideologi-
cal, of civilization) of the Third Scientific-
Technological Revolution, owing to its velocity,
its intensity and profundity. are only refently
beginning to be perceived, and they still have
not had the rigorous analysis and the more or
less precise evaluation of their consequences and
implications. For Latin American countries it
would be a question of creating the possibilities
for cash investment &zt certain levels and aspects
of progress 2lready legitimately achieved in
the contemporary world, of discriminating and
separating from others of doubtful value or cer-
tain danger, as part of the effort for design

and in order to realize alternative models of
society and development.
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SESSION 4B

GROUP |I
UNIVERSITY PROGRAMS

REVIEW OF EDUCATIONAL

EXPERIENCES IN ENGINEERING

On the territory of Yuwmoslavia ( about

20 million inhabitants) the orcanized en-
wineerinz and technical education started
at the beginning of the 20-th century.

In Belgrade, which was the capital of the
former Serbia ¥insdor Technical High
School was founded in 1863, Two more scho-
ols, in Zagreb and Ljubljana, were esta-
blished in 1919 and 1920, It was after the
first Yorldi war and after the three main
nations - 3Jerbs, Croats and Slovenes -
r.ere united into a SHS Xinsdom,

The organization in these schools was si-
milar and so w»a. the capacity,It is impor-
tant to mention that before this time the
encineers and tecn’zians were educated at
different universities or technical high
schools, The part of the engineers got
their diplomas at schools in Vienna, Bu-
dapest and Prasue, The other part ~ be-
lonzing to Serbian population - were the
students at French or Russian schools, in
Paris, Moscow or Xiew, This division in
encineering education before the first
world war was mainly due to the diplomatic
relations which existed between 5lovenes
and Croates with former Austro-Hungarian
¥ingdom and beiween the 3ertian Xingdor
and Frane or Russia, This orientation te-
day still exists,

To get the idea o1 the organization of
such a technical hish school let us see
the technical high schools in Zagreb,

IN YUGOSLAVIA

Dr. Zlatko M. Kostrencic

Professor of Civil Engineering
Theory and Tasting of Eng. Materials
Zagreb, Yugoslavia

ture, mechanical and electrical enginee-
ring, techmlogy and shipbuilding enginee-
ring, In later development 3 other depar-
tments were foreseen - surveying, commerce
and safety engineering,

The first teachers were engineers who mo-
stly graduated at Austro-Hungzarian engi-
neering schools but a great number of pro-
fessors (not only in Croatia, but also in
Serbia and Slovenia) were Russians,among
them should be mentioned professors -
Timoshenko, Hlitéijev, Ruski],Bilimovig,
Plotnikov, CaliZev, etc. Immediately after
the establishing the Technical High sSchool
in Zagreb severai departments and labora-
tories (which were used bu all departments)
were formed, Althouzh the politiciekt sltu-
ation in the country was not very conveni-
ent for developing the technical founda-
tion 1 r further growth of the country -
the social scie.ces were at that tine pre-
fered - but the technical high schools
justified their existance and generally
they steadily developed in 2all the coun-~
try,To show this in numbers: at Tehnical
High school in Zagreb - in 1919, *° . first
year of teaching there were 255 students,
In the whole country three hizh schools
were attended by 950 students,

Very soon, in 1926 already, because of the
financial reasons, the high schools were
transformed into colleges and joined to
the tniversities in Zagreb, Belgrade and

At the beginning, in 1919, there were 5 Ljubljana, but without any essential chan-

departments: civil 2ngineering,architec- ges., The number of students increased
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steadily
the two world wars a =zreat deal of enginee-

and already at the time between

ring work (civil engineering, mechanical
engineering, shipbuilding) was done by
enzineers educated at home. The engineersy
eduecated at home very soon took over the
teaching at technical colleges, Between
1930 and 1940.a very ggod zeneration a
very good zeneration of engineers gradu-
ated at three collesges, This generation
played a very important role during the
war, and especially after the war, when
the territory of Yusoslavia was heavily
destroyed, Only about 40% of the railway
system remained, about 40% of houses wag
completely destroyed and there was about
8% 1less population than before the war,
These numbem show us that it is important
to have the technical staff, because about,
5-10 years after the wat the whole country
gained the living standard higher than
before the war., And almost no interven® j--
ns and help from the outside,

It should also be me i +:d that the acti-
vitieg at the echnic- . ">llegs 3 in three
capital cities were s anely veduoaed
during the war - w&»y rew rtudents and

in fact no staff - <l.s C.ifferent armies
were settling in laboratories, lec tures
and staff-rcoms - so that at the end of
the war only one laboratory for testing
the materials remained - to tost tne ma-
terials for the whole country, In 1449

the la“oratories in Belgrade und Ijuoljana
and & new laboratory in Zagreb vere re-
stored and equipped in such a way that

the normal work could start., The same also
happen»d in other fields of enginnering,
Immidiately after the war (1945) the num-
ber of students increased immensely and
since then‘a steady growth has been pre-
sent, With the risine number of students
the number of teachinc and administrative
staff also increased, and this was the
reason for splittine the technical colle-

geés into smaller units., This happlened in

1955 and at the main cities the technical
faculty was divided in%e four or five
colleges architecture, civil, mechanical,
surveying engineering, shipbuilding engi-
neering, electrical eng,, technology,
geology and mining,

Later, in 1960-65 the further separation
was carried out - archite tural faculty,
civil engineering and surveying faculties,
In this way, seven tecxnical faculties
are the foundation for engineering educa-
tion at the universities an the main ci-
ties. In the meantime, from the 1950, in
other Republics of Yugoslavia, universi-
ties with various colleges were founded -
at Sarajevo, Skopje and Titograd, as well
in two other provinces - at Novi sad and
Pridtina, In the time from 1960 to 70 al-
£” b zer cities in all parts of the cou-
ntr. showed the ambition to open eitper
seyerate faculties or complete universi-
ti~e, huwever always following the sche-
me which wes carried out in Belgrade, Za-
greb and Ljubljana,Nost of these facul-
ties were largerly supported and got the
teaching help from the three
rienced faculties,

more expe-

The today number of enzineering colleges
is about 50 and among them the dominant
are civil, mechanical engineering and
technology,

To get the general idea in what extense
the number of students and diplomas in-
creased in last 50 years a survey was ma-
de for technical colleges, table 1,

At the moment the author hasn't got numb-
ers for the whole country but an estimate

could be mdﬁe.

191G-44  1944-56

300 1100 3000

1956-68
Average per
year

2,Teaching possibilities and methods

It is clear enoush that the way of tea-
ching depends on the teaching staff, In
the first years of technical high schools
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in Yugoslavia there were a lot of Kudsian
professors and it is obvious that the ba -~
sic knowledge was given in the way as it
was done at that time (about 1920) in Ru-
sgia' solid foundation in mathematics,from
the applied mathematics to the theory of
cofntinuum media, h:draulics, thermodyna-
mics, electricity, structure theory, phy-
sics, chemistry etc, The main characteri-
stic - starting with most simplified Vs
applications and going to more complicated
ones, In other words, it was the inductive
way of teaching with a strong emphasis on
practical application..

At the be:inning the theoretical explana-
tions in lecture rooms were: followed by
laboratory excercices and laboratory work
only with few subjects, because laborato-
ries were not well equipped and there we-
re only a few laboratories. This kind of
teachine was, in fact, reduced to the de-
monstration in front of the whole clecs,
practicaly no individual work was dc:.&.

No more than 5% of school hours - average
for all technical collezes ~ wcre al. ted
to laboratory exercices, It was in some
way, different at the different faculties
- more- laboratory work at technolosical
faculty, But , how time passed, more la-
boratorins were established and better
equipped, so that there are today various
ways to demonstrate with models, on the
machine, with chemical experiments and
testing methods, the behaviour of techni-
cal rmaterial, but still one cannot be
satisfied with number of hours students
practise in labvoratories and at the sites.
At the moment they spend (from the number
of lecture hours, at the Civil Engzineering
Faculty e. g. 3500) only 200 to 250 hours
in laboratories, visiting sites and fini-
shed structures, There is a more chance

to work in the laboratory if the student
choose the graduation thesis in the fields

cticed, In this case the student can stay
in laboratory longer by 250 hours,

The situation is a little better at some
other faculties e,g.mechanical engineering,
technology, electrical engineering etc,
Lecture rooms usually haven't got any spe-~
cial eguipment - at some lectures &n over-
head projector may be used, It seems that
there within the teaching staff is no need
"o use modern educational means as e.,g,
slides, film-projector, or other audio-
visual aids,

The full-time studies at faculties has
several times changed in last 30 years -
from 8 to 10 terms, each tern lasting
14~-16 weeks., The number of lecture hours
per week also changed from 40 to 30,be-
cause a shortening of working days from

6 10 § was inticoduced about 15 years ago.
Today, at the moust technical faculties

the length of studies is prescribed to

9 terms. The last term is foreseen for
work on the graduation thesis and for
sitting for the last exams,

If we take into account these time-tables
we get approximately 3500 hours, about
40% alloted to lecture hours and 60% to
auditorial and laboratory exercices and
individual work,

Althou~rh very strict measures are under-
taken to nike students graduate in & 1/2
years, only a small percentage does it,

5 1/2 years is at the moment the average
at technical colleges, The reasons: still
a too liberal relationship student-college,
In many cases, when a student has no su-
pport from nis family and has no scholar-
ship, he is forced to earn his living,And
the last reason: the teaching programmes
and teaching possibilities are not stan-
darized enouzh,

However, it seems that the generations of
enzineers who graduated in Yugoslavia

{only a very small number graduates abro-

where model testine, test rasults of the

materials .and on the structures are pra-

ad) went throuzh a good training and acqui-
red good knowledge of engineering science,
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what is proved by lnereaging capacitien in
industry, civil ensineeriny, power poton-
tuulete, own the cannrey, Vany Yugoslav
enterprises and factories have aluo a
very mood reputation obroad - in liuropean
countries, at the Near baut, in Last Buro-
pean countrles, and also in jcuth America
and Africa,

Beside full-time studies, part-time stu-
dies are orranised at many colleges -~
these are usually evening schools or e~
rinar studies, The brosramme is basically
the same or similar to the programme of
the full-time studies, Perhaps the crite-
ria at the exams is a little looser,

Also to mention: the number of students in
the first year of studies was limited un-
til 1977. Only those who passed the entran-
ce examination (mostly mathematics, physics
chemistry, etc,) were admitted to the
college., !ore than 407 of these students
graduated in an average time of 5 1/2
years, In 1978 the entrance examination
was partly chansed, giving preference to
students who acquired a scholarship at
factories, enterprises,comrunity servi -
ces etc.dAs a result of this change, a
~mreater number of students was sdmitted

to the first year ( a situation we alrea-
dv rad 15-2C years aro), It is intended

to derreas: the number of students aiter
the first term by exams in gome basic
fields - rathematics, vhysics, chemistry.
This in sore way replaces the ontrance

It should be rc:rtioned that
sirilar trends are observed in rany other

exarination,

European countries:Germany, Austria,ete,

It seems that there are problems in balan-
cing the nurber of graduate ensineers at
hieh schools and the demand for engineers
in the country, At the moment, in Yuzosla-
via there is a lack of civil, mechanical,
electrical engineers, and a surplus of
architects,mining and technolozy englineers,
Surveyine is limited to general mabpinge,
while mining or civil encineers are

monerally employed fop measuring In ci-
vil ensineering,
forie

LHigher Dorrees

The opecinli.
third year of studies and it is contlnued
to the end of the atudies, The degree of
speclalisation depends on the faculty,

vl lon usually begins at the

some faculties have only a few orientati-
ons e,z,at civil engineering - there are
tsuallyrstructural, hydrotechnical, tra-
ffic and technology with organisation,

At some other technical colleges there
are more orientations and specialisations,
Students quite often finish first two or
three years at some smaller college and
continue studies at the colleg with a lar-
zer choice of specialisations, It is usu-
ally a faculssy with longer tradition and
broader choice of specialisation courses,
At the bezinning of the 70-ties the cour-
ses for master’s degree were introduced
according to the law of high education,
‘hese are two year courses comprising a
quite large quantity of lecturr hours -
sometimes 400-450 in two yez - and
finishing with individual viork,

At first the programmes were rainly theo-
retical because the courses were consi-
dered as a preparation and a foundation
for the scientific work, in fact it was
the first step to doctor's degree, Experi-
ence showed that only a small percentage
of students had finished their studies
and zained the raster's degree - not rore
than 20.2, ‘here are many reasons for this,
The Tirst and the main reasonionly very
few attendants had enough free time to
attend lecflures and study, Due to this
fact the number of lecture hours was de-
creased and the number of different spe-
cialisations increased., In this way, a
spectrur of varieties enables students to
choose what they are interested in, There
were attempts to organize the pestera~-
duate
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ptudies not Ln order to wot the mauter'a
dorree, but nw a kind of apascinlioatlon
more or Ledu pracbtical, not preparloe oan-
dlidates tor a doctorta domros, Anyhow, Lho
Intereat for guch courgous win smell or
nono, ‘he reavont the qualification dooun
not sivo any preterence ln voclal atatun,
'fhere are, at the moment, lntentions of
introducine auch "apeciallstic couraog®
at technical colleges, as there is a long
tradition at the medicine colleses, but
not in the form ol formal courses, but

as a trainins under the asupervision of

It is

not easy to organise such trainineg in

the specialists in various fields,

technicual fields wecause the locations
are scattered and the training man-to-man
could be realised and not e, g, as in
hospitale A man-to-a-zroup, There are
possibilities to orsganise such trainings
at institntes, e,~. for testing materials,

or design oflices, work shops etc,

L, Possibilites and realisations outside

faculties and high schools

3ince the end of the second world war
more intensive "refreshins courses" and
“specialist"courses have been ofganized
at the "Association of XEngineers and %e -
chnicians" in all the republics of Yugo-
slavia, They have been mainly held in
winter months when are not generally so
intensive ac in other months, They usua-
lly last two weeks with a fixed lecture
prozrarme and the laboratory or site work,
Althougzh these courses were thought to
zive the attendants the latest experien-
ces and %nowledze from the practice, it
seems that it is not easy keep up with
the progress,

There is generally a great difference
between people employed in enterprises
and workshops, busy with daily work and
problerms, and the engineers working in
scientific institutes, schools and co-
lleces,

It should be mentlened that there s gro-

atar number ol tho flrot onou nnd certalin-
ly an organlzoed oducatlon may help A lot
to ovorcome the gap and to pgot mora odu-

oitted onglineaving ataf'l,

[t 1n the same for all deogreen of quili-
tleations, the workeru got thelr eaxporl-
once mainly throush work at asltes and
workohops, when they pags somo exams then
they ma to hlghor qualilicatlona, ‘'hey
often go abroad to work, They acquire
ak4ll and experience through work and
only a small number get it through orsn.
5. %z 4 2ducation,

There are, in Yugoslavia, exames for
different levels of qualificitations, It
is ditferently organisd in different
republics, In some, the exames committee
consists of members of one workshop or
enterprise, in other republic exames are
appointed by an official body - council,
executive board, etc,

5, New trends and experiments

In education at all levels and in all
fields (social sciences, biology, techni-
cal sciences, etc,) a new programme is
established,
education, After finishinz the eight

It is a kind of permanent

year primary school youngsters attend
schools for zeneral education for two
yvears, They lern languages, mathematics,
physics, biology, and social sciences,
Next two years they attend special schools
- engineering handicraft, practical appli-
cations etc, Every two years the candida-
te gets a higher degree - to the highest
scientific and practical level,

At the moment this ~eform is already
carried out in secondary schools and the

results are not yet visibvle, Although

the grading in education has v inly
many good sides there are ' Co i

in organizing such teaching S PR Lon;

but in a few years there wil., @ ~

results - to judge the failures - . :ceses,
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alatko Koatrendle, Ph,D, born 1915 in dagrob,
Agraduat A4 ot Technlopl Paculty, Clvil lingi-
neerin Dpt, 1039, 1940 - h5 anployed ag
Controlling engineer in a prlvate anterprivo
at dity ultent road bulldlng, velinf, noney,
high bultdings ete, 1945 Auulutnnt Leaturer
at Technloeal Faculty, 1952 mot hla Ph, D, and
from 1953 luoturer in Tooting materiala,
1956 « 49 denlor Lecturer at Univeraity ol
Khartoum ( Sudan ), 1959 - 09 Angigtant
Professor in Thoory of uollids, Testing ma-
teriala and atructures, ‘fheory of Continuum
modla at Civil kng, taculty Univerality of
Zagreb, 1969 - 74 Denn of Clvil kng, laculty
and |lead of Dept, for mechanicu, testling of
materiales and structuren,

1952 -~ 56 member of RILLEM Central Board
President of Yugoslay Soclety of Nechanics,
member of sclentific Board of CIsh, member
of 130 - committees, etc,
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In 1u286 the Mexican Government opun-
datud gnumber of dagencles to bo in chawpe
of planning, building, and maintalning
public infrastructure works. At the yame
time, as the highway network expanded,
the number of hydraulic works (nureased,
and uvban development was intensified in
this country, the higher education insti-
tutions offering engineering courses
adopted new strategics and modified their
curricula at the bachelor's degree level,
in order to meet the srowing demands for
professionals in diffarent branches of
engineering,

In about the year 1950, Mexico
started to industrialize. The population
began to concentrate in the cities, with
heavy migration from rural areas. The
population centers located in small and
large clties transformed Mexico's rural
lmage, initiating the change to an urban
soclety. Those who were responsible for
elementary, secondary, and higher educa-
tion could not remain outside these cur-
rents of growth and development. Conse-
quently, in order to meet the new demands,
the system of higher education began slow-
ly to introduce changes into curiicular
structures, educational objectives, and
the principal and lateral egresses from
undergraduate studies.

This country's technological advance-
ment led to the creation by the national
educational system of mechanisms for
achieving specialization, particularly in
the various branches of technology in all
their manifestations. However, the poten-
tlal users of the new opening in techno-
logical education did not obtain access to
the opportunity for either specialized or
postgraduate studies, due either to their
socioeconomic limitations, lack of time,
or even a marked lack of interest. This
prevented the growing number of profes-
sionals who had graduated from engineering
schools to up-date their knowledge, and as
time passed, because of scientific advan-
ces and conditions associated with forget-

SOME EXPERIENCES IN

CONTINUING ENGINEERING EDUCATION

M LATIN AMERICA

Padro Martinex Perada
finhool of Englnesring
Unjvaralty of Maxloo
Mexlao QlLy

Ling, thoroe wan no mechanlom tor ovevcon-
ing obuolenconce of knowledge.

Towardn the and ol that decade,
potLgtadiuato engineering studies recoived
A ntrong astimulus,  In the decade 1960~
1970, the demand for up-to-date upecial-
i1ots and professionals in some of the en-
gincering disciplines ingcreased because
the country's industrialization solidified
Jdevelopment, and particularly because con-
ditions were favorable for the pcople's
economic development.

The need to have available not only
a considerable number of engineering
school graduates, but also a growing po-
tential in specialized manpower, brought
out the serious limitation occurring when
professional knowledge becomes obsolete.

Within this range of ideas, and due

to +*“ ‘mpact on the Mexican intellectual
pa 4 "t dissemination of the philoso-
phx : rept of continuing education,

stro ._ ~rents of opinion were generated

in favor of the institutionalization ol
mechanisms tO ensure that obsolesce:ce of
both academic experiences and knowledge
could be overcome.

Continuing Education in the School of
Engineering of the University of Mexico

Formal programs for continuing en-
gineering education in Mexico began early
in this decade when, by a decision of the
Technical Council of the School of Engi-
neering of the University of Mexico, the
Center for Continuing Engineering Educa-
tion (CCEE) was established as a part of
the School's Graduate Divisiom in July
1971. The site chosen was the Mining
Palace, at one time the site for the old
Royal Mining School and later for the Na-
tional School of Engineers, and the cradle
of Mexicar. engineering.

Fror th- tir 1t was created to the
present. - 4 7 _Lurrfes have been given,
attendnd Ly o

“aain 15,000 engineers.
The courses

2&n is: divided into three cate-
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foriest the Flrat includes thoge foaigned
to gapve tha needy of pvivatu and govopp-
mantal enterpplaes, ageneien, aml Instdtu-
Eionu waeking suppont teom the Unlvapnity
of Maxivo's academic vxparlence Cingtdtu-

tional couvaealy the seoand {noluden open
aoupaes diveated towardn anyone intavan bl
in being teained ap acquiring know Lodpe
aboul awvtatin subjeatuy and the thivd in-
alwden coursan of npeaialbwitlon in whioh,
by nteiat complianea with owrtain vaguing-
manta, epredits van be earncd towards a

master'a dagrao.

Continuing education for engineers in
doreal novelty in the teaching-learning
progess, tinoe thu mothods, systemd, and
procedurss in tho tranumittal and vocep-
tion of educational mesuapen are divected
towards meoting the expectations of thosge
who, because of their age, socioceconomie
gituation, and the rank they hold in their
organizations, vequire special treatment
in order to return to formal education,

In 1975, the CCEE intensified its re-
search and publication activities, making
a qualitative leap by means of the system
of remote, personalized education. This
strengthened the prestige of continuing
education in Mexico and facilitated access
to it for a considerable number of profes-
sionals who, because of a variety of li-
miting factors, could not attend classes
in the Mining Palace,

In 1977, the CCEE's publishing facil-
ities made it possible for the experience
of outstanding professionals to be trans-
formed -lirectly into manuals, books, notes,
and tests which support the learning pro-
cess. Engineers and professionals from
other disciplines making use of the CCEE
began to find that the Mining Palace was
not only a magnificent architectural monu-
ment constituting a cross section of the
purest neoclassic style, but ~" o provided
the optimum conditions for est.,lishing
new professional relationships, better cul-
tural horizons, and above all, an authen-
tically humanistic dimension.

A summary is given below of some gen-
eral aspects of the CCEE's experiences in
the seven years since it was founded.

Methods for Analyzing the M.eds in Contin-
uing Education rrograme

This activity is carried out through:

a) Direct contact at top decision-
making levels in official and pri-
vate institutions employing engi-
neers in considerable numbers.

b) Specific consultations with pro-
fessional associations and col-
leges of engineers and related

fieldu,
M) Bpeaifio oadisu of manpower
noeds conduoted by the University,
) Divoct vanoultationn with profen-
nom and alumndi .

Tuehniquon_For Promoting coutinuing Eduoa-
JLragrams

‘ In general, thin activity is car-
riod out through:

a) Pvepavatiop of an annual bro-
chure, giving the sohedule for
the whole year.

b) Preparation of specific brochures
containing detailed information
about the objectives, subjects,
professora, costs, and other per-
tinent information for each of
t?e events indicated under point
al.

c) A specialized directory, which
1S constantly revised and up-
dated, containing the names,
addresses, and areas of interest
of 20,000 engineers, architects,
and members of related profes-
sions. The participants in all
courses are automatically in-
cluded in this directory,

d) Announcement of forthcoming ac-
tivities in professional jour-
nals.

e) Newspapers and other general
communications media, with use
also made of the University's
own media (radio and periodicals)

f) Preparation of a poster showing
each month's events.

Costs Associated with Continuing Education

Programs

Every event is handled as a project.
# budget is prepared covering direct and
indirect expenses, which provides an es-
timate of the number of participants re-
quired to cover the cost and a payback
quota is set. Self-sufficiency is sought
in all cases. In Table 1, a breakdown is
given of items and percentages for a 40-
hour continuing education course with
Mexican professors.

Table 1.
General Budget for an Open Course
Item %
1. Fees for professors and con- 18

sultants (indluding eccordination)
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tem %

2, Teaching mateviala 19

3, Promotion: newspapers, bro- 15
ohureaes, and pasters

k. Certificatas 2

8§, Refreshments and sccial event 1

6. Rental of equipment 1

7. Copies and transparencies I
8. Rental of classroom 2

9. Miscellaneous expenses: sBta- I
tionery, telephone, electricity,
water, gas, etc.

10. Maintenance of office facil- 7
ities and depreciation of
equipment

11. Direct administrative expenses: 26
salaries and fringe benefits

12, Contingencies

2
Total 10

0%

Latin-American Panorama

Latin-American countries with close
ties to Mexico , through the affection felt
among sister natlons, in view of the po-
tential for technological education in
these countries, sought an appYoach by
means of which there could be a sharing of
experiences, criteria, and technologies.

In kceping with its basic philosophy
and the yrinciples on which its autonomy
is vas-~d, the University of Mexico wished
to revvond to these proposals for sharing
with aeeds. It therefore organized sever-
al exploratory events with sister countries
such as Ecuador, Guatemala, Colombia, Cos-
ta Rica, and Peru.

Worth highlighting, however, is the
program conducted in collaboration with
the Guayas College of Civil Engineers, in
Ecuador. Under this program, four or five
courses are given per year, taught by the
most outstanding Mexican professors. Since
the program was started in 1974, sixteen
courses have been given, with an average
duration of 32 hours per course, and the
participation of more than 1,600 Ecuadoran
professionals. In 1978, the University of
Santo Domingo, located in the city of Gua-
yaquil, was incorporated into the program.

The initial explorations revealed
that there has been an intensive accelera-
tion of continuing education in Latin Amer-
ica, but with the serious limitation that
no methodology can be seen that fully
meets the increasing demands for it, par-
ticularly in the field of engineering.

aconomic growih does not correspond Lo
tha fast population growth, and conusae-
quantly doeu not meet the demands for
housing, clothing, food, hygiene, and
accesa to culture, Theae appegts are
clodely linked to the process of planning,
building, and maintaining public works ta
provide the infrastructure, housingand ur-
ban services, and to other branches of
engineering.

Moreovep, the developmen' or G
munlcatlons, electronic, and ¢, tems en-
gineering has led to further ansifica-
tion of the problems, becann noto
1960 not all the engineers - ‘ng

from engineering schools ha J-to-
date knowledge and experiui iired to
operate methods, systems, at scedures

of different types requive! by industry,
construction, and the demand 10» services,

To the above panoram® mist be added
the progress that occur. ..l u the field
of sanitary engineering afte 1u60. The
degradation of ecosyst together with
the problems derived fr... the lach of
planning to prevent environmental pollu-
tion, were other aspects that contribu-—
ted to intensifying and making more acute
the lack of specialized technicians.

In order to save time, a summary
of the phenomenon can be made on the ba-
sis of modernity and the extraordinary
advances in the different specialities
that make up engineering activities.

The great majority of Latin-American
countries, with some differences in the
time span, were faced by the same problem,
with a growing demand for continuing en-
gineering education seen in all of them.

In our case, the series of encoun-
ters with contlnulnp education institu-
tions now existing in some countries
facilitated the acquisit..n of points of
reference, and we must «dmit that they al-
so allowed us to discover some educational
innovations.

From what has been observed so far,
other countries also have considerable ex-
perience. It is to be found in different
places, and the possibility of access to
it is made difficult by distance and the
lack of institutionalized mechanisms for
sharing this experience.

The occurrences mentioned above re-
present the cristalization of the first
effort. It is now up to us to take ad-
vantage of the occasion offered by the
Flrst World Conference for Continuing En-
gineering Education to generate the meth-
odology and systematization required to
establish channels of communication; pro-

The Latin-American countries' rate of voke interactions, encourage shared activi-

1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS
n

ERIC 4

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

ities, and perhaps even analyze the posni-
bilities of lowering coats through joint
aefforta,

Within this range of idean, there ig
an urgent nead to renew the efforts of
golidarity that unite us and conscioualy,
responsibly, and enthusiastiocally present
a proposal to the Resolutions Committee
of this Conference: that the Latin-Ameri-
cdn Conference for Continuing Enui.eering
Education should be ingtitutior.'ized. A
Conference of this size would not become
bureaucratized, because ‘the site for it
would be moveable, its officers would be
changed periodically, and it would not in-
volve any budgetary commitment, but it
would amply facilitate the execution of
shared projects conducted as joint efforts

The seat for the Latin-American Con-
ference for Continuing Engineering Educa-
tion would be the country designated by
the assembly, where a technical secre-
tariat would function, but the participa-
ting members-at-large would have the obli-
gation of seeking to achieve the objec-
tives assigned to the Conference. Among
these objectives, the following should be
Stressed:

° Planning and organizing the sharing
of experiences, starting with the
ereation of a documentary center in
each country specializing in con-~
tinuing engineering education.

°® Installing, through a teleinforma-
tion system, terminals that would
facilitate access to systematically
organized repositories, for the pur
pose of strengthening the educationr
al technology of continuing educa-
tion,

° Generating instruments for rapid,
timely, suitable international
communications as an aid to the
attainment of the above objectives.

The person elected as President of
the Conference would be responsible for
seeing that those who voluntarily commit
themselves to.participate in it shall un-
selfishly and without quibbling contribute
their experiences, share the results of
their research, exchange curricula, and
intensify internationalized production of
printed material in which the approach is
that of continuing engineering education.

A second stage, after the Conference
is set up, would be the establishment of
the Latin-American Institute for Continu-
ing Engineering Education and its corres-
pondent institutes located in the cities
designated by each country. This struc-
ture, which is perhaps utopian at this
time, might be one of the few solutions to

enoure harmonious functioning under the
immense umbrella of continuing education.

We believe that through elther the
Conference or the Inatitute, there would
be intensive participation by univerai-
ties, politechnical, and technological
inatitutes, and in general, centeras for
higher e¢ducation where any of tha gpe~
:lalized branches of engineering are
taught,

To withdraw from the univergities,
which has become a characteristic, in
modern times, of mankind's intellectual
trajectory, would be to condemn both the
Conference and the Institute to a deplor-
able failure., This proposal should be
endorsed by those who,because of theirp
rank and from the legal standpoint, bear on
their shoulders the grave responsibility
of combatting obsolescence in knowledge --
a fight to which we all should be compit-
ted.

In pregenting this poper, I request,
both personally as a participant in this
Conference and in my role a3 a member of
the university community, that these pro-
posals be included among the resolutions
adopted.

In the above circumstances; I agree
with Ortega y Gasset that technology can-
not exist without humanized intellect,
nor can humanized intellect exist without
technology.

Conclusions

1. The World Confepeatice of Continuing
Engineering Education should propose
mechanisms to continue doing research,
conducting studies, and carrying out
educational projects, both scholastic
and non-sholastic, so that the prin-
cipal definition of the meeting being
held in Mexico City will be the crea-
tion of participative instruments at
the Latin-American level to extend in
time and space the fruits produced
here.

2. It is suggested that the resolutions
adopted by the Tonference should in-
clude an initic attempt to define
the objectives, policies, functions,
and programs for the operation of a
system of technological-educational
exchanges with the voluntary partici-
pation of those registered as repre-
sentatives of universities and insti-
tutions of higher education, or on
their own behalf, in order to create
an American Conference of Continuing
Engineering Education, with its seat
to be determined by the final plenary
assembly,
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3. Psychopedagogical, pedagogical, aca-
demic, educational, and didactic es-
periences derived from the operation
of teaching-learning systems in con-
tinuing education should be shared
among the centers where it is util-
ized, at the regional, national, and
international level, in order to en-
rich the store of knowledge in this
field and make available points of
reference through which costs can be
lowered, 1esults optimized, and new
opportunities created for extending
and intensifying the use of continu-
ing engineering education.

4. The similar nature of economic devel-
opment conditions in many Latin-
American countries makes possible the
harmonious use and appropriate appli-
cation, through the necessary adapta-
tions, of continuing education tech-
nologies, provided that the study
curricula are linked directly to the
solution of the particular problems
affecting each Latin-American region.
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the Engineering School (1975-1978)

He got his BS in Civil Engineering from the
Monterrey Technological Institute, Mexico; his
MS degrees (structural and sanitary Engineering)
from the Universities of Wisconsin and Michigan
;espective]y; and Ph.D. from the University of
exas.

He has been working in engineering research and
education since 1963 in the University of Mexico.
He has served as consultant to several government
organizations and private firms. Is a member of
several Professional Engineering Associations
including the ASEE.

1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEL2INGS
73
Q )

ERIC

Aruitoxt provided by Eic:



-
g}

Summary

The following paper describes the mcthods
used by the Engineering Faculty in the University
of Surrey to develop continuing education in the
form-of short courses and Higher Degree courses
and the philosophy concerning industrial liaison
essential to these activities.

Introduction

In Britain, University engineering courses at
undergraduate and postgraduate level were intro-
duced with the express objective of educating
leaders for industry. For many years large Comp-
anies, like Metrovicand British Thomson-Houston,
supplemented these courses with practical experi-
ence through their Graduate Apprenticeship schemes.
Engineering is, of course, a comparatively new
University discipline. Some would say, in fact,
that it is only now beginning to achieve academic
respectability, despite its undoubted importance
as a profession for many centuries. Other countries

have also adopted the academic ideal that the mind

can be developed only through one of the traditiom-
al intellectually demanding disciplines. It has
taken a long time to realise and accept that this
ideal can still be achieved, and an academically
acceptable University course can at the same time
be vocational and equip students for careers in
industry and commerce.

In many Western countries no attempt was made
to fit engineering courses into an existing
University framework, and special establishments
were set up to teach engineering at a very high
level. In the United Kingdom, however, Depart-
ments of Engineering were created in most Univers-
ities as they have grown up over the past century
or so, but it is only since the end of World War II
that their importance to the nation has come to be
rccognised by Government and society, and a
special effort has been made to strengthen them,
and to emphasise the need to increase their contri-
bution to a modern, industrially~based society such
as Britain.

In the late 1960's several Colleges of
Advanced Technology were raised to University
status as Technolegical Universities. These
colleges already had a long history of teaching
practically-orientated engineering courses, and

INDUSTRY-UNIVERSITY RELATIONS
FOR A SUCCESSFUL PROGRAMME

Dr. G. Brown

Audrey J. Perkins

Departmant of Electrical Engineering
Univarsity of Surrsy

Guilford, Surrey

had been responsible for educating design engineers
as well as technical craftsmen. They were able to
combine the necessary scientific fundamental
theory with engineering practice - a combination
essential to good engineering.

The University of Surrey is ohe of this gener-
ation of Pritish Universities. Its Charter expressly
states that collaboration with industry should
occur at all stages in the teaching process, and
in all activities of the constituent departments
of the University. This paper describes some of
the ways in which, by collaborating with industry,
courses and curricula can be developed to meet the
ever increasing need for continuing education in
any rapidly developing discipline.

The Need for Continuing Education

It is of crucial importance that education in
engineering beyond first degrees level should be
both relevant and applicable to the students'
careers. No matter how good the liaison between a
University Department and industry may be, it is
never easy to define industrial requirements and
develop the courses to match them.

An industrialist or businessman recruiting a
raw graduate engineer has certain basic require-
ments in mind; the ability to assimilate new tech-
niques, and to analyse and synthesise systems,some
of which will be novel; personal qualities includ-
ing the ability to work in a team, and to commun-
icate ideas and findings verbally and in writing.
These requirements must be kept in mind at all
stages and levels in the educational process.

Among the aims of any course are the follow-
ing:-

a) The development of a critical approach to
engineering and scientiric problems.

b)  The provision of a sound knowledge of
underlying principles.

c) The provision of knowledge of current
practice.

d) Creation of an awareness of associated
problems and techniques for their solution
in areas.

e) An introduction to the sociological implicat-
ions of the field of study.

f) The development of an ability by using one's
own resources.
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g) The development of individuality and ingenuity.

The last two involve personal gqualities and
abilities which vary with the individual and are,
of course, impossible to plan. However, the Uni-
versity experience at any level at least provides
the atmosphere in which these qualities can grow.

The first two are probably more applicable to
undergraduate teaching than to postgraduate or
continuing education. But newly graduated
engineers, who are undoubtedly well-versed in
their relevant subject matters, and competent to
use their knowledge in design and development work,
quickly come to realise that there are gaps in
their knowledge when they are forced to -apply them
selves to industrial problems. Not all degree
courses cover the same subject matter, none can
possibly cover all subjects, and many teachers are
inclined to concentrate on areas they have made
their own specialty. A certain amount can be done
to fill these gaps from their own resources, but
the need for the provision of opportunities for
continuing education in the form of up~-dating anda
retresher courses quickly becomes apparent. (The
number of in-house courses provided by the larger
companies is an indication that this is well under-
stood.)

Aims c¢), d) and e) most certainly apply to
continuing education. In a rapidly progressing
field such as Electronic Engineering, current
practice changes continuously, and the content of
an undergraduate course syllabus may well be out-
moded within five to ten years. Courses to update
knowledge of particular specialisms are clearly
essential.

The interdependence of the difterant branches
of engineering is becoming more and more apparent.
For example, electronic instrumentation and control
is playing an ever increasing part in mechanical
and civil engineering, as well as in research in
pure science and life sciences. There is a proven
need for courses to help industrial staff to
acquire an appreciation of other disciplines, and
how the techniques these disciplines offer can
help them in ecarrying out their duties. Discuss-
ions with industrial companies have confirmed this
view.

Finally, one must exaumine areas which, whilst

. they are of great importance to industry, may well

be too advanced for first degree study. It is
difficult for an undergraduate student to apprec-
iate fully the importance, for example, of a
systems approach to his subject, or advanced
business and management techniques, when he has
had no experience of any of these. But when he is
a few years into his career, this knowledge may be
essential and, where better to study than at a
University where appropriate courses have been
developed in consultation with industry?

Continuing education is equally important for
University teaching staff: if a University is to
satisfy course aims and objectives, it is obvious
that the staff involved with teaching, including

changing requirements of.industry. University
staff must therefore interact as comprehensively
as possible with their counterparts in industry.
This can best by done by genguine involvement with
real life industrial problems, and searching out
the opportunities to make a genguine and useful
contribution to the business of the companies. It
is important to remember that the deletion of
obsolete and redundant material from University
courses is as necessary as the introduction of new
materials, and close contact with industry helps to
highlight this. At the University of Surrey we
have successfully developed opportunities for cont~
inuing education in several different ways:through
Masters' courses, snort,.intensive courses, and
higher degrees through collaborative research.
Close industrial gontacts are maintained via the
appointment of visiting staff from industry, staff
interchange, and making industrial experience in
the torm of project work an integral part of
courses.

Some examples of courses in our current post-
graduate prospectus, and the experience acquired
whilst planning and presenting these are now
described.

Masters' Degree Courses

The Faculty of Engineering offers several
M.Sc courses, but the Systems Engineering Course
run by the Department. of Elctronic and Electrical
Engineering has been the one chosen for consider-
ation ir some detail in this paper.

Some ten years ago two courses, one in
Control Engineering and one in Computer Engineer-
ing, were combined, and the resulting course
introduced a systems approach to these fields,
covering scientific principles, techniques of
mathematical and statistical analysis and synthesis
and up-to-date engineering practice. This proved
a successful formula for several years.

With advances in the field, and as much of
the original material was incorporated in most
first degree courses in electronic and electrical
engineering, the Masters' course became more of an
in-depth study.

The course was taught mainly by staff of the
parent Department but, where necessary, expertise
was brought in from other Departments, and, in
particular, staff from the nearly Research Labor-
atory of a large multinational electrical company
were beguiled into helping with the teaching.
Industrial advice was sought during curriculum
development, and largely as a result of -his, an
optional telecommunications module was added.
Most students were graduate engineers with several
years industrial experience, and were supported by
either government grants, or by personal means.

In the mid-1970's there was a significant
recession in British manufacturing industry, with
the inevitable accompanying cutback in government
spending - on higher education, and grants became
scarce. To cope with -this difficulty, it was

continuing education courses, are aware of the decided to offer the course part-time as well as
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full-time.

The arrangements involved splitting the sub-
ject matte' into two parts, each taught on different
days of th.. week. Full-time students could take
both parts and spend the rest of the week consoli-
dating by private study. Part-time students, by
taking only one day away from work each week,
completed the academic content of the course in
two years. The arrangement proved a great success,
since many industrial companies are prepared to
give staff day release whereas a complete year
would be out of the question. Student numbers
have increased, and several companies have com-
merited that the stimulus of spending a day a week
at University has resulted in higher quality work.

In response to the increasingly important role
played by microprocessors and desk top computers in
systems engineering, modules in microprocessor
technology and applications have lately been added
to the curriculum.

At the University of Surrey great emphasis is
placed on the training of engineers through pract-
ice as well as theory, and all M.Sc students must
carry out a three-month engineering project,after
successfully completing the academic part of the
course. The project consists of technical and
general planning, design, construction and evalu-
ation work, a demonstration of understanding and a
final technical report. Most projects are carried
out in industry, the University stipulating that
the project can be satisfactorily completed in
three months. University and. company staff,
jointly agree the project title and content, and
jointly supervise the student's progress. The
projects often provide the company with significant
and useful results, and the University supervisor
benefits from first hanu experience of a real
industrial problem - a benefit ultimately reflected
in this teaching.

Short Courses

In Britain industrial companies are encouraged,
often by government training grants, to send staff
on short, intensive courses organised by approved
institutions. Such courses do not attract direct
funding from the University Grants Committee, so
in general must be financially self-supporting.
They must therefore meet the needs of industry
sufficiently well to attract students in reasonable
numbers. Short courses vary in duration from one
day to three weeks, and commonly have a follow-up
course some time - perhaps a year - later. We have
found that employers are reluctant to release
staff for longer than three weeks, and the staff
themselves are reluctant to he away from their
jobs for longer. So we regard three weeks as a

. maximum, with a later follow-up if this is required.

These are often up-dating courses in a partic-
ular area of study, or broadcning courses relating
to a change in career pattern. A common example
is engineering management.

Short courses are normally held in vacation
time, so making good use of University facilities,

including the halls of residence, and providing a
usetul source of income. Surrey has a total of
about 3,800 students, two thirds of whom live on
the campus. We have been involved in specialist
courses, but in addition the Department of
Electronic and Electrical Engineering has for the
past ten years run an appreciation course in up-to-
date electronics.

Originally the request for such a course came
from a company who manufacture cigarette making
machinery and were concerned about the lack of
knowledge of electronics amongst their design eng-
ineers - mostly mechanical engineers by professim,
Over the years, the course has changed and devel-
oped into a unit entitled "Electronics for the
Non-Specialist" and regularly attracts the self-
imposed maximum of thirty students each year.
Course members are usually graduates or the
equivalent of several years standing and their
status varies from junior designers to managing
directors ot small companies. The delegates pay a
course fee, which covers two books of course notes
to the Department, and pay the:University separate-
ly for accommodation and meals. The Departmental
staff who teach the course are paid lecture fees
from the income received.

In line with the policy of emphasising
practical skills wherever possible, a substantial
amount of time is devoted to design experiments,
enabling students to learn through practice and to
enjoy the acquisition of new skills. The interact-
ion between students from industry and university
staff is mutually beneficial. Course tutors make
new contacts and discover specific problem areas.
Discussions - often long into the evening - some-
times throw light on novel applications of electr-
onics in unexpected areas, and occasionally lead
to joint development of new techniques and saleable
equipment. In the first few years, students were
attracted through advertisements in scientific and
technical journals, but most now hear of the
course through personal recommendations from
previous course members.

Short course activity is expected to grow
very considerably in the next few years within
the entire Faculty of Engineering, and we under-
stand that more British institutions are investi-
gating ways of using such courses in the process
of gaining additional qualifications: this would
be an added inducement to students, of course.

Short courses are, however, expensive in
staff time and effort. We estimate that each
hour of lecturing and laboratory work needs 3-5
hours of preparation. As we said earlier, they
usually take place in vacation time and so eat
into the time available for personal research and
connected activities. They are residential,
involving informal but invaluable evening sessiors.
If the activity is to grow to any extent, recog-
nition in terms cf additional staff will be neces-
sary, and University funding should take account
of this. )

As a general rule, we would not run at the
University a course designed specifically for one
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Company, but we have permitted staff to give gpec-
ia) in-house courses - say for one day a week for
six weeks - as part of their consultancy activitiesa

Collaborative Ph.D's

All Departments in the Faculty of Engineering
at Surrey have active research schcols. Ph.D's by
research are offered in many subject areas, and are
normally embarked upon full-time immediately after
a firat degree, or after one or more years of
industrial experience.

We do, however, offer another route to the
Ph.D and accept students working in industry,

- provided that the project on which an applicant is

working is of the right standard, and can be guar-
anteed by his empleyer to last for at least three
years. He 1is then supervised jointly by a suitahle
member of the ccmpany's staff and a University
member.

University research is often criticised by
industry for being irrelevant, too long-term, or
too speculative, but the collaborative Ph.D project
described above is obviously of genuine and immed-
iate interest to industry; any criticism must then
be laid at industry's door, since the project is
one of its own. Joint projects, where both in-
dustrial and University facilities are used by the
students, can sometimes be arranged, and these are
clearly of great mutual interest.

Collaborative Ph.D's generally take somewhat
longer to complete than the traditional form of
full-time postgraduate study, especially at the
thesis-writing stage, but these students are enor-
mously appreciative of the opportunity to gain a
higher degree, and to undertike a really thorough
study of a ‘topic, which otherwise might never have
been possible for them. It is expected that the
numbers registering for collaborative higher
degrees will grow as contacts increase between the
University and industry. Certainly this type of
university research cannot be said not to be geared
to the needs of the nation.

Other Areas of Industrial Collaboration

In order to develop relevant courses for a
programme in continuing education, as many contacts
as possible must be made between industry and the
Universities, and the most important and fruitful
of the approaches we ourselves have used are now
briefly mentioned.

Visiting staff, many of whom hold senior
management posts in industry and national centres
of scientific research, have been appointed. They
.advise on current problem areas in engineering and
modern industrial technology, and give invaluable
help in development of courses. Academic staff are
encouraged to make extensive visits to other est-

- ablishments in return, to learn the newest develop-
ments and to contribute actively whenever possible.

Research and development contract work is
undertaken by all the engineering departments, and
one group in particular, the Industrial Electronics

Unit, was set up specifically for the task of pro-
viding an R and D service to induatry at a pro-
fesaional level, Teaching staff act as project
leaders and so are involved with the developmant
of ideas to the prototype stage, or the design of
instruments to the customer's specification, and
even in very limited production runa. Through
this Unit, important and interesting problems are
atudied and industrial contacts are deepened and
extended. The Unit has a current turnover in
excess of £200,000 per annum at the present time,
and its earnings are used to supplement the re-
gearch equipment grant, and finance many other
departmental and University activities. less
tangible but equally impcrtant benefits are re-
flected in teaching at all levels.

The Future

This International Conference would not be
in progress if there there were not international
agreement that frequent updating of knowledge,the
acquisition of new knowledge and skills, and even
career changes will be necessary for all practis-
ing professional engineers in the future. This
most certainly applies to the United Kingdom.

--++ The rate of change in technology is rapid,

and anyone who becomes committed to a narrow
specialism will soon find himself redundant.
Universities must increasingly become centres for
continuing and changing education, whilst main-
taining their traditional role as centres. of
scholarship and excellence.

This needs adaptability and swift recognition
of trends if Universities are to be able to pro-
vide at the right time courses which allow engin-
eers to become familiar quickly with new techniques.

Curriculum development at all stages, includ-
ing postgraduate and post-experience, must in
future become a continuing process. More short
courses are needed. M.Sc, courses, if they are to
survive, must offer part-time as well as full-time
programmes. In 1978 two new such M.Sc. courses
were instituted at Surrey - one in Geotechnical
Engineering and one in Energy Engineering Manage-
ment. Initial support for both is encouraging.
In the case of the latter course, a one-day con-
ference was held at the University to enable
industry to comment on and to advise on the pro-
posed curriculum. This helped greatly to ensure
its relevance to industrial needs. There will be
increasing use of industrial expertise in the
development and teaching of such courses, and
industrial liaison will become even more important
as courses are directed towards industrials needs.

There are, of course, other groups involved,
apart from those in industry for whomopportunities
for continuing education are of vital importance =~
for iustance, schoolteachers. At Surrey we have
for the past few years run an evening course in
"Electronics for Schoolteachers".

It is hoped that the necessary level of fund-
ing will be made available to support the develop~
ment of our continuing education programmes, and
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that the effort needed to make these succoanful
will be recognised. In any case, in Britaln,
induatry and the Unlveraltiea must pool theip
abilities and expertise to enable englneers to
take an ever more lmportant part in the wealth-
producing actlvities of the natlon.

NOTE

Dr. Brown and Audrey J. Perkins were
unable to attend conference and

Mr. P.JR. d'Authreau

Courss Dirsctor

Honours Degres in Enginsaring
Univeraity of SBurray

Guildford, Surray, England

made the presentation at the confer-
ence.

MISS AUDREY J PERKINS

Miss A J Perkins joined the Department of Electronic
and Electrical Engineering in 1968, after some yeirs
of employment in personnel management and research
administration in the electrical engineering
industry. She is a Member of the Institute of
Personnel Management.

Dr. Gwyn Brown graduated with B.Sc. Honours

from Southampton University in 1962 and

with a PhD in 1966 having performed a project

on Electron Beam Technology. He spent some

time at the Royal Aircraft Establishment

working on Airbourne Communications before
joining the Department of Electronic and
Electrical Engineering, University of Surrey.
His teaching interests include Circuit Electronics,
Semiconductor Physics and Devices, Materials
Science and Computer Engineering, with research
interests in the fields of Ion Implantation

and Device Physics. He has been on various
working parties on new courses and curriculum
development, was recently Secretary of the

Staff Assembly of the University and is respons-
ible for all ur-ergraduate admissions to his
Department.
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1. Ba und

The United States, a country of just over two
million people, employed an avérage of 1,267,000
engineers during 1977. In that same year, a
national study indicated that the University of

Wisconsin--Extension's Department of Engineering §

Applied Science (UWEX-Engineering) was the largest
organization of its kind in the country, prov1d1.ng
fully 15% of all university-sponsored continuing
engineering education.

The breadth of offerings at UWEX-Engineering
varies from two-day institutes to three-month
evening courses on the electrowriter network
(where instructors lecture, answer questions, and
cammunicate through an electronic blackboard with
groups of students around the statei; from a
correspondence course taken by an engineer in
Saudi Arabia to a video cassette course in
Milwaukee.

During the fiscal year 1876-1877 UWEX~
Engineering served 18,000 engineers and related
staff. Of these, about 60% came from within
Wisconsin and 37% came from others of the United
States. Three hundred and ninety-seven came from
other countries. 319 of these from Canada. Our
department serves approximately 20% of Wisconsin's
26,000 engineers each year.

Historically speaking, the objectives of
UWEX~-Engineering are rooted in what is described
as the"Wisconsin Idea!] an educational philosophy
set forth three quarter's of a century ago by one
of our university's most memorable admlmstrators
Charles Van Hise. As the philosophy is usually
expressed, "The boundaries of the campus are the
boundax‘ies of the state," the university is viewed
as a resource to be used for the benefit of all
Wisconsin's citizens. This philosophy makes its
greatest impact in the extension field, where
professional development programs have been
offered since the Wisconsin Idea's inception.

THE WISCONSIN MODEL

John P, Klus

Chalrman, Departmant of Enginearing
and Appiiad Science

Univeraity of Wisconain=Extension

Madiaon, Wisconsin

Objectives

UWEX-Engineering's mission is to unite the
teaching resources and research kncmledge of the
University of Wisconsin system with the expertise
of industrial leaders in order to improve both the
economy and standard of .living.

Within this broad mission, the par*tlcular
objectives of the depart:nent, as listed in the
Annual Report and the Administrative Policy Handbook,
are as follows:

1. Provide opportunities for continuing
education and professional development of all those
who are professmnally concerned with science and
technology. . engmeers, physical scientists, archi-
tects, planners, technical managers and leader‘t‘
and technicians.

2. Structure programming to be both conve~
nient and peneficial to the individual student,
permitting faculty guidance to be provided where
needed.

3. Imphasize programming directed a- current
pmblems both national and local, of technical,
economic, and social concern. Establlsh and pmmote
technical programs that are in the best interest of
industry, our public, and the nation.

4. Make interesting and educational courses
in science and technology available at multiple
levels in order that: high school and college
students may make up deficiencies; and the general
public may learn about and better understand many
technical and scientific areas.

5. Relate all forms of technical information,
knowledge, and research to the needs, as they are -
perceived, of both technical and non-technlcal
people. Encour‘age interest in science and technology
for all walks of life.
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6, Offer technical cantinuing ecducation to
meet any needa that are not being satiefied at
present,

Continuing education is preeented most fre-
quently as same combination of live lecture,
diacuseion, notes and reading materiale. The
combination in each case ie designed to meet the
etudente' needs and deliver content with
effectiveness, Frequently these forms are
influenced or further cambined with ecme of the
leee common farmate and media, most of which can
be ueed to carry the full teaching load in lese
cammon  circumstances.

UWEX-Engineering worke through the following
formate, all of which will be described in
section 5, "Format:"

Inetitutes

Short Courses

Workshops

Evening Classes

Correspendence Courses

Electronic Media Programming
ETN

SEEN
Cable TV
Video Cassettes
The Professional Development Degree

The most popular formats at UWEX-Engineering
are the two-day institutes and the one- to three-
week short courses, grown from a total attendance
of 6,700 five years ago to 14,000 last year.
These will be the main formats discussed where
the answers to questions will differ for each
format.

2. Needs Analysis

Determining needs is the most critical part
of continuing engineering education programming.
UWEX-Engineering faculty first assess and cate-
gorize the types of clientele they are serving and
then see what are the needs of each clientele
category. Faculty put more than % of their
efforts into studying the educational needs of
those in the field, keeping track of new tech-
nology, new fields of engineering practice, new
legislation, and changing national needs.

Geographically, about half the enrollment in
UWEX-Engineering programs comes fram within
Wisconsinj outeide of the state enrollment drops
off with increasing distance, except for a con-
centration of enrollments in the highly industri-
alized and densely populated northeastern U.S.

A similar effect is noted on the local scale, with
high enrollment concentration near Madison, and
enrollments dropping off with distance from
Madison except for a high concentration in the
populous industrial region of southeastern
Wisconsin.

UWEX~-Engineering's attraction in the national
and international continuing education market can
be ascribed largely to our institutes and short
courses, due to their unique and highly specialized

nature and the broad epectrum of intereats which
they serve, WEX-Engineering's influence within
the state 1s samewhat different and extends chiefly
to filve manufacturing areas: 1) nonelectrical
machinery, 2) food and related produats, 3) trans-
portation equipment, W) paper and related produats,
5) eleotrical machinery, in addition to smaller
induatriee such as chemicale, clothing and furni-
ture, .

Our faculty 18 continually alert for problem
areas that persiet or to new concems that arise
which involve ecience, technology, the profeeeional,
the etate and the publia, The department maintains
the flexibility needed to reepond to these prob-
lems and iesuee when they are perceived. And to
whatever degree ie poeaible we try to detect and
be alert to cluee that will suggeet tomorrow'e
problems...to forsee them in advance of critical
need.

As an example, one area of concern in which
UWEX~Engineering has been active is that of
energy conservation/reduction/management, a very
serious concern at state and federal levels and
for industry and the public. last year, a new
unit called the Energy Technology Center was
formed within the department and several of the
faculty assigned to guide ite programs and projects.
As well as a substantial number of our regular
programs directed at specific energy problems,
energy topics were included in various other pro-
grams. Several are listed below:

SOLAR ENERGY THERMAL PROCESSES
ENERGY MANAGEMENT FOR MANUFACTURING PLANTS
INDUSTRIAL PLANT BOILERS--MEASURING AND
IMPROVING EFFICIENCY
CONDUCTING ENERGY USE SURVEYS
BUILDING ENERGY STANDARDS AND CODES
ENERGY ASPECTS IN RESIDENTTAL DESIGN
AND CONSTRUCTION
COMPUTER PROGRAMS FOR EVALUATING BUILDINGS
AND SYSTEMS PERFORMANCE (in energy use)
ENERGY~-~COMMERCIAL BUILDINGS
ENERGY CONSERVATION IN WASTEWATER TREATMENT
ENFRGY FROM WOOD AND BARK RESIDUES
HEAT PUMP APPLICATIONS

One of the Energy Technology Center's special
projects was to develop a program entitled
"Boiler Plant--Combustion Efficiency Improvement.!" ~
The two-day program is intended primarily for
operators and personnel of gas or oil-fired
boiler plants in Wisconsin and was designed to
be presented at a wide variety of locations around
the state. A total of 30 sessions were planned
for the first year.

The Energy Technology Center staff began
another crucial phase of programming with the
planning and development of the nation's first
formal Energy Management Certificate Program, since
renamed the Energy Management Diploma Program.

The program includes both the Energy Management
Diploma and the Advanced Energy Management Diploma;
the first is a general course of study designed to
serve the needs of all practicing energy managers
and engineers. The second is aimed at specialized
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macticea such as plant engineering, hullding
dealgn, maeamh-davalcmﬁnt-dannnntm't;ton. and
tachnical management,

In additlon to the area of energy, apeoial
erl:sfhaaea have also bean made in such aveas ag
Building, Construction and Housingy the problems
and needs relating to public welfare public worka
and planning on the cammunity, munio.{pa]., urban and
regional levels; safety, accldent Ymvention, and
healthi waste management and mater ale reayoling;
legal and liability issues; and environmental
impacts,

Needs asaessment comes in many forma, In a
review of ingtitutes and short courses conducted
by this department, the following were categorized
in order of importance as sources of course ideas:

Rank of

Source Importance
Inquiries--The most important and 1
efficient baremeter of continuing
education needs is the interest
voiced by professionals in the
field.
Evaluation Sheets--Attendees at con- 2

tinuing education programs often have
good suggestions as to the content of
other programs. Valuable needs assess-
ment tools in the immediate post-course
evaluation are questions such as, "What
other subjects would you want covered
in a similar progrem, and "Can you
recommend .competent speakers for this
or other programs?" Such questions
threw light on problem areas in industry
and business, and at UWEX-Engineering
they have engendered programs in
product safety, energy and environ-
mental engineering.

(REFERENCE 1)
Professional Journals--The task of the 3
protessional jowrnal is to keep members .
of the profession informed and up to
date. To the degree that a large part
of this effort is directed toward trends
and changes in the profession, these
journals are doing part of the contin-
uing education administrators needs
analysis job for him..

Advisory Committees -

Colleagues--Discussion with colleagues -
in engineering continuing education

are an important idea source. In

addition, many of UWEX-Engineering

faculty are professionally active in
engineering and consulting firms and

can therefore view clientele needs

from the perspective of the clientele

among and with whom they work.

Trade Magazines -

Lt

News and Buainess Preas -

Supveya~-Properly designed aurveys can
ba an excellent source of ;fnt’mm’cion
and an nexpennive agcess to larga
number of opinlans,

Professional Soaietioa~-Menberahip not; ~
only entltles the Tacn Ly member to a
sociaty joumal, but also provides con-
tact with other members of the soolaetien,
often on a monthly baais,

(REFERENCE: 1)

We bear always in mind that educational needa
assesament is still in its infanay and often pro=
duces questionable results., Fop accurate managa-
ment decisions, the full range of needs asgessment
techniques should be applied and, most important,
interpreted with experienced Judgement., In one
UWEX-Engineering questionnaire response, for
example, 2,494 responses indicated interest in
pursuing a Master of Science degree. It was the
opinion of seasoned faculty that only about 10% of
these expressing interest would actually take a
course, and even fewer would follow through the
entire program,

3. Promotion

UWEX-Engineering's primary means of promoting
program attendance is to print and mail an an-
nouncement of a program directly to prospective
students, ideally to reach them six weeks prior
to the starting date of the program. The
announcement includes an outline of the program,
enrollment information, and a registration form.
These announcements have increased over the years
to the present level of 21,000 brochures for the
average institute and 25,000 brochures for each
short course. Average attendance during this time
has been about 55 per institute and 25 per short
course, for a return of 2.6 per 1,000 brochures
for each institute and 1.0 per 1,000 for each
short course. The apparently low return should
not be taken as a negative sign. A study conduc-~
ted in 1970 indicated that 90% of those attending
a program had learned of it from the brochur
either by receiving it in the mail or from ar.
acquaintance who had received it in the mail.

The course announcements, brochures, and the
UWEX-Engineering annual course catalog are sent
according to a mailing list which we have built
to 65,000 names and which continues to grow by
1,000 names yearly. The names come from program
a"-~dance rosters and society surveys, including

1 those who have expressed interest through
G .ot Inquiries. The list is kept on computer
tape, the names coded under one or more of 58
interest categories.

The UWEX-Engineering course catalog is mailed
once each year in late summer to everyone on the
mailing 1ist, giving the title, date and fee for
all institutes and short courses planned in the
coming year. Included in the catalog is a tear-out
form listing all the programs by number. Persons
receiving the catalog are instructed to circle the
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nnbers of programs fop whinh they are Intereated
In recelving annoupcementsa, Announcements sent as
a result of thia vequeat uanally precede the hulk
malling by at least two weeks.

Tn approximately halt the program matlings,
oukalde 1lata, prlmavlly thage of protoeunlonal
noalalien, are alao need, This 1a partly to coven
new lntereat categoriea wheve ouy own 1lats havoe
only a fow nama, and partly to peach new peapla
or to expand geographla coverage,

IWEX-Ingineering does not pay for magazing op
newapapet advert iemonta  but: doea make usa of
thena foruma In advertlalng cournes. News releanes
and small articles on upeoming program ara oent
routinely to approprlate trada and profeonional
journals and the editors are frequently willlng o
donate space ag an information service to their
readerg, Many trade magazines have a sectlon
devotad to 1listing coming eventa., One problem Li
that the lead time required by magazinen--three
to I'ive montha--makes it difficult to get an-
nouncements piblished far enough in advance of the
course and difficult to measure thelr effectiveness.
Seven years ago we assigned to one of our secre-
taries the responsibility of sending the appro-
priate information to selectively chosen magazinen
on a regular basis. The number of inquiries that
we receive as a result of this effort has been
significant enough to convince us that it is worth
continuing.

Posters for placement in private industry are
used only cccasionally, not for institutes and
short courses, but only for SEIN courses and scme
evening courses given by cur Milwaukee campus.

In addition, faculty generally try to promote and
advertise their programs wherever the chance
arisea. When they go to professional society
meetings, for example, they frequently take along
a bundle of brochures to scatter on tables and
pass around.

4, Costs
UWEX-Engineering's most recent assessment of

operational costs for each of the programming
formats is as follows:

Average Cost Cost/ST CEU*
Institutes $130/two days . $108
Short Courses $350/week $ 87
Corr. Courses $ 90/18 lessons $ 20
Electrowriter $ 75/12 sessions $ 35
Video Cassette $170/24 lessons -
Evening Classes $ 50/12 sessions $ 23

These figures cover all departmental costs
excluding building rental and indirect costs such
as payroll and chancellor office costs.

For Institutes and Short Courses, the cost
might break down as follows:

*Continuing Education Unit (CEU) is 10 hours of
learning under qualified organizational leadership

Program Myecton and Buppopt Cosls §3,000

Teaching Faoulty §1,300
Pramotdon 71,000
Meala (hreaks, ete,) 1,000
Misa, (booka, noted, pojectord) 1,200

57 ,h00

Video canpatte davelopmnt To very vontly when
they @ denigned Lo b nold o the pahldoe T oun
moRt veaontly davaloped courba, we Apent approxl-
mataly 9100,000 to produca the tapes and olady
milda,  The couran Tnoluded 2 Tesnond, with My
Lihonr cannet bo,

The Electrewn! bon ayptom contn $30!000/ynﬂv [0
gapva 26 locatlonn over a nalwarh o 2,500 odyentt
mllan,

Novelapment contn for cortuapondence courton
range from $3,000-410,000 dopending on haw wol’l Lhe
text io dendgned for fndependent ntudy,  Milntenance
coatn, for grading and proceasing, amount to aboul
5,00 per student leason.

COST ¢/ STUDENT CEU
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1) Insbitytes, shopt oonrses and workshaps,
atindes ara The sl [opalap fom of eont Thning,
aduoation generally, two= op threesday tntensive
programs whioh hping togethep expents Avm ovein-
ment, huhatiy and academia Lo present state-af=
Phe=ant Informakion on a very apeoltle engineanlig
preblem ov Flald, for tha hapeflt of hath technieal
and nontaohnloal people,  The fnatimta's ehilaf
advantage la that a progeam whth the mosk ovyment
Information ean ba put togather In a relatlvely
ot e,

fhovt eonrgen operate on the same haale ldeq
ag Inatlures Dot whth Jonger chmat lon==Fivim Foup
ap flve days to 1wee waskaa-aind o amallon atudond
bodyy averaging 30 op leaa,  ‘Thus, although content
1o generally mmo theorotieal and eowrm a broadep
Flabdy thera o move In=dapth dineaanton and pop-
sonal contact, and nomatimen atudy osutalde of
alagg,  Ad a result, short couroen are more of fooe
tive than tnatituten, Students v more Llkely ta
actually learn new concapla {n addition to porting
a general ovaiview,

dhort cournen ofton focus on practical applis=
cations to Industry problems, sometimes expanding
on theoretieal knowledge for practicing profos-
alonals. Often they are very pimilar to undor-
graduate and graduate courges being of fored on
campus. Many programs try to yelate to current
problens of physical, economic, and social coneern,
both locally and nationally,

Workshops frequently involve participants in
working sessions on special projecta or case
gtucdies.

Institutes, workshops,and short courses given
by UWEX-Engineering during the last two Fiscal years
show the following figures:

Institutes, Workshops (1-3 days)

1976-77 1977-78

Number Of fered 211 214
Number Conducted : 200 204
Cancelled (low enrollment) 11(5%) 10(5%)
Total Enrollment 12,075 11,058
Avg. Enrollment/Course 60 54
Total Student CEU's 14,490 13,270
Avg. CFU's/Course 72 65
New Courses

(or over 50% NEW Content) 155 156
Short Courses (1-3 weeks)
Number Offered 79 87
Number Conducted 72 82
Cancelled 7(9%) 5(6%)
Total Enrollment 2,065 2,462
Avg. Enrollment/Course 29 30
Total Student CEU's 8,260 9,848
Avg. CEU's/Course 115 120
New Courses

(or over 50% NEW Content) 32 35

COMBINED Cinstiiytes and Sl Copses)

Pragiams Coppineted YR 2Ha
Tatal BEod ipents Py T 1,800
ata) ity 2yEha AEPR RN

A Dening olasses vary iy bl ion amd
tha timber oF ool Thgs pon veok, dapend g on sih-
faet matteny Aholv undgue porposa s to talrill g
whan asdon of smving 1ocal englneeving and

Ioeal Indvstyy wiih spealtffeally desiyned state-nf-
ho=art progoama, Some avenling couses ara dasbpnead
Pov vatpesbe st npsdate e knowtadyne ot chpt e who
Ives Desal Yosgitd ol of chond g vl sone ara deg fgned
l:(lw Feach sk b T management y sales and copmind o=
Honn,

W) e

Numbien OF Fored L hY
Humber Coneierbod I W
Concallad Clow crmol iment) 12¢00%) RIGTIAIEY)
Total hrollment 16 i

Avpe ol lment/Com e 18,5 19,0
Total Cl 'y 25059 23020,0
New Conrnaen N Wi

3 Correnpondence couraen ofter Tearning
opportunttiod” Tor pooplo whono accesn to othor modes
of inatruetion L Timited by a varicty of condbt fons
over which they have no control,  The covraspondenee
coursa in primarily a written course of inatrction
involving a continuing exchange between ingtructop
and atudent.  'They are usually based on one or mory
textbooks with a study puide to clarify content amd
set assipnments, and e involve alides, audio op
videotapes, and educational or cable 1V,

1976~77 1977-18
Number Of fered 58 5
Number Concducted 58 Hi
Total Inrollment 1,77% 2,050(Ist)
Avg. Inr/Courne 30 38
Total Student CIU's 7,050 6,200
Avg. CEU's/Course 120 115
Lessons Craded 11,719 10,339

4) Electronic Media Programming in Engineering
(EMPE) is the name of a general category which
encompasses all electronic media instructional
efforts of the department. This includes design,
production, coordination, scheduling, monitoring,
and evaluating instruction delivered through SEEN
(Statewide Extension Education MNetwork), ETN
(Educational Telephone Network), VCC (Video Cassette
Courses), and Cable TV. .

a. EIN operates by two-way audio communication
over leased commercial telephone lines between an
instructor at a central locaticn and students at any
nunber of locations around the state. Unaided, the
system is not very useful for engineering due to
lack of communication.
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_he SEEN addy rhe visual elepent,  SEN dir-
Fers ban BN B that B incbydes aiie-way nse af
an slectivgpiter syatem,  Pach olassmocm has an
overfiead pajecton with o woiting instviens
ermabled elsatpvpioally by dw wiiting instyu-
WERE I e hands of the fnstiicton, wha is s
able 1o ovimivate with paphs, s,
equat fons,

3y IWEN-Png hnesping Pivadeast s engineering
Prorans dtateiide oven yegulap cable talavisiog
netyorks, hut because of the small Aantlenca fop
Sl PE, ey can anly be oadoast at il
Fifss 0F the day sich d4s sarly vt bg==nal alvays
conventent for working engineers,

e Video cassaties put Hhe sbidepl oy an
abmat campletaly indspendent and Floxihlo e
tbla, WHhout o panlig mechandaim sl as
telovialon v leant nohediulon, they o pide o
aalr=mtivat any but therw v QP Ty
rewands I belng ahla 1o et ona's own Priew,

o of theus wlectronlo wyata have proven
outatandlogly offeot lve at IWEX=Inginoordng and
dosiorve Purthor ainphaatng  SEEN and Voo, 8RN
Aarved onsoampug undorpradiate cuel pvidua e
atudonta, oft=campun continudng eduoat lon ot
denty {n oredlt couraen, and nen-erwd [t cont Inulng
ecdueatlon atudontn,  SEEN has the advantage that
In many oanen the alternative would be no conge
at all. SEIN belnpga contlnudng oduecatlon to (he
enginear In on near his home commintty, etiminating
or reducing trvveling expenaes and timo awny [rom
the Job, miking education canier for both atulent
and teachor,  In one instanca, o IWEX=Ihgineoring
instructor taught o olass from hin hotol roem in
Connectleut while a second ingtructor asaintod fiom
San Pranclaco, both of them converulng with Froups
of Wlaconain students at locatlona vanging from
Lake Superlor to the Illinois border. SLIN tere
minals can also be set up in the factory ov office,
or whervver alse there la sufficient demand, avail-
ing employees of training on the job,

VCC courses can be used to serve stucents in
a number of ways. On-campus it can be used in
place of live lecture or in place of a SCEN trans-
mission and can be repeated several times to
accommodate students. It can also be used by
firms or agencies or on-site continuing education.
It has the advantage of a one-time production that
can be used over and over again, so that in the
long run it provides high quality education at a
much lower price than might appear from the costs
of original production.
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The compontter pleture o enpal livnt for the Cour
primiry progoamingg tormata, then, tooan Lol lown:

197576 197677 1977=18

i i [

A Inatitutes &
Short: Courvien 10,912 1,040 13,520
B, Dvening Coumrves 651 776 876
Co  Independent Sty 1,909 1,750 2,050
e IMPL (Blectroms 'a) 574 525 1, huh
10,009 17,191 17,990

*Crat s enrollments

or partial fi 1,200 1,350 1,280
TOTALS ., 15,249 18,541 19,270

*Participants such as program speakers, UW faculty,
specialists from different campuses, graduate
students, faculty of other universities, individuals
from state and federal agencies, magazine editors,
ete,
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Also deserving of further mention is:

5) The Professional Development Degree is a
special kind of continuing education format in
which other continuing education formats can be
carbined with independent study and testing in a
cambination determined by each individual candi-
date. The objective is a post-baccalaureate
degree. The method is to allow each professional
to design, with the -aid of a faculty advisor, a se-
quence of courses structured toward the goal of
increasing his capability for added technical and
managerial responsibilities. The program must
include technical updating courses, technical
advancement courses, professional elective courses,
outside interest electives and an independent study
project, but the mixture and choice of courses is
up to the individual. The degree's "professional
development” value arises from its optimum rein-
forcement between education and on-the-job
experience. The credits must be earmed in no less
than three years and no more than seven, and are
pursued in the student's spare time while he con-
tinues work at his professional career. In less
than three years there would not be adequate
blending of education and experience, and the
professional development value would be diluted.
In more than seven years, the blending would also
be weak, and the degree would start to go stale
with obsolete information. The program is open
to candidates holding a BS in engineering or a BS
in some other field plus registration as a pro-
fessional engineer.

Gross enrollment statistics have already been
provided in section 5, "Format," along with some
discussion of geographic dispersion in section 2,
"Needs Analysis;" but there are numerous other
useful criteria according to which continuing
education participants can be characterized, and
a number of these were investigated in a 1977
survey of 90 UWEX-Engineering programs.

Most attendees, for example, had had prior
experience with continuing professional education,
53% having been involved in more than one in-house
program and 69% having attended more than one con-
ference, institute, non-credit class, or other
program outside the company.

Much more attendance was found to originate
in large companies than in small ones, 61% coming
from organizations of more than 100 employees, and
more than half of that number coming from companies
of over 1,000 employees. Still, small and growing
companies did make an impressive contribution to
ocourse attendance considering their more limited
resources. Fully 12% of the student body worked
for campanies employing 10 persons or fewer. Some
other facts:

All fees were paid by the participant's
employer in 81% of the cases, and most or a sub-
stantial part was paid in most of the rest. Only
3% said that expenses came totally from their own
pockets.

A set of 2,400 questionnaires sent by UWEX-
Engineering to Wisconsin residents showed that a

large percentage (40%) of the state's engineers
are interested in management, and that about 25%
of them are no longer interested in their original
field «f study.

The age distribution of participants was
broken down as in the following graph:

50 -

PERCENTAGE OF
PARTICIPANTS

1 SR U R N

o o o

1 } i

o
1

20-30 30-4545-60 608 ABOVE
AGE OF #ARTICIPANTS

Several influences of emrollment type on
program planning can be cited. Since the curve of
attendance vs age reaches a maximum in the prime
working years of professionals, programs tend to
be planned for shorter periods such as two or
three days so that people will be able to afford
the time. For courses that serve industry or
profession that is seasonal in nature, scheduling
should be planned accordingly; construction related
programs dre concentrated more in the winter than
in summer, for example.

7. Staffing

UWEX-Engineering considers it very important
for program directors to understand both education
and their area of specialty, and how the two are
related within the changing industrial, business
and economic environment. The faculty must be
able to recognize needs and to design educational
programs to serve them.

Our Extension Engineering faculty numbers 42
at present. Many of them have earned the Ph.D.
degree, most are registered engineers or architects,
most have at least 5 years professional experience
before joining our staff. They have practiced in
industry and consulting organizations, built reputa-
tions as private contractors and businessmen, or
worked for municipal, state or federal government,

When faculty have selected a topic for a
course, effort then shifts to finding outstanding
spokesmen to serve as instructors. These may well
be drawn from all walks, including research and
development scientists, engineers, salesmen, tech-
nicians, board chairmen, or commissioners--experts
who have become successful in their professions and
come to Wisconsin to spread that success around.
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how successful the progrem is and allows partici-
pants to contribute ideas for making the program
better in the future. One UWEX-Engineering study
tried to determine what differences course evalua-
tions showed between the types of programs from
different years and found that no general conclusion
could be drawn. A five-point rating scale was used
to rate program content, presSentation, objectives,
facilities and "overall," as shown in Table 1. The
study analyzed 1,162 evaluation forms from the years
1974 and 1975 and found no significant differences
in any of the groupings. In fact, with the excep~
tion of "Institutes vs Short Courses," the average
ratings seldom differed by more than 0.10.

A recent institute on Passive Solar Design
and Construction, for example, counted among its
instructors solar energy scientists and admin-
istrators from Los Alamos Scientific Laboratory
and the federal Department of Energy. Among the
speakers at another institute, Product Liability
for Claims Perscnnel, were International Har—
vester's senior counsel for product litigation,
a claims specialist from Sentry Insurance, and
experts from the Alliance of American Insurers,
Hawkeye~Security Insurance Company, Scottish and
York International Group, Rockwell International,
and the U.S. Department of Agriculture. OQOver
1000 ad hoc faculty lecture in our programs each
year.

We have assembled in extension a faculty
among which are skills and experience readily
available for addressing most of the range of
technology. Through its talent, diligence, and
awareness of problems and concerns, this faculty
has continued to produce an exceptionally com-
prehensive program operation. Our faculty is I e v wn . S
widely recognized for its performance in the hoet S o o Cwlah
job of organizing and conducting superior programs. |-

Its reputation is outstanding in national engineer-
ing extension service.
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8. Other Continuing Fducation

UWEX-Engineering recently undertock a study,
funded by the NSF, of continuing education among
the nation's engineers and scientists. The
results showed the following figures:

Total Noncredit Activities
Reported by Institution Type

No of No of No of

Institution Type Activ Activ  Enr CEU's

University 92 3,514 114,688 338,123
Professional/

Technical Organ-

ization 55 1,295 71,904 107,915
Both 147 4,809 186,592 uu6,098

In the last fiscal year, UWEX-Engineering
served 18,000 people with its educational programs.
As noted in the introduction to this report,
18,000 represents 15% of all enrollees in programs
sponsored by those institutions that responded.

9. Evaluation

Student learning at UWEX~Engineering is not
evaluated in institutes. For short courses,
evening classes,and SEEN courses, student evalu-
ation is not mandatory but is available at the
discretion of the program director. Upon
occasion, such as in the Professional Development
Degree Program, student learning is evaluated at
the specific request of the student.

Progrems, however, are routinely evaluated.
Participants get a one-page ewaliation form in the
material that they receive when they register.
This evaluation helps establish for the director

On occasion, UWEX-Engineering program directors
conduct a poSt-evaluation of a program, An example
is a survey irvolving students enrolled over three
consecutive years in an annual two-day "Working
Drawing" institute. Responses were received from
146 persons, 76 of which responded "yes" to the
question, "Has your firm saved money as a result of
your introducing ideas that were presented at the
institute you attended?" Forty-six of the 76
estimated savings totaling $451,000. The other
30 responding "yes" were unable to make a reasonable
estimate but felt that attendance did result in
monetary savings by their firm.

Instructors are judged in part according to
responses on the program evaluation forms, and
partly according to the program director's assess-
ment: does the instructor provide content rather
than polished but empty presentation? Is the con-
tent well presented? Etc.

In one UWEX-Ingineering study of student
evaluations, speakers were divided for convenience
into three categories:

1) M/S/P--Manufacturers of products, Suppliers
who deliver various products, or Practitioners.
Included were corporate representatives and
officers, industry representatives, public utility
representatives, and so on.
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- tions * i\t must be brought forth:

2) U.P,--University Professors and Extension
Personnel. Individuals associated with an educa-
tional institution.

3) G/P--Government representatives of local,
state, or federal agencies or offices. Private
research organizations and private consultants.

Speakers were then rated as follows for
insitutes and short courses.

Institutes

Average Speaker . U.P G/P M/S/P

Rating Categories N =71 N = 84 N = 115
Content 4.05 3.97 4,03

"X Presentation 4,06 3.94 3.97

Short Courses

Average Speaker U.P G/P M/S/P

Rating Categories N =71 N = 84 N = 115
Content 4.30 4,37 3.90
"X Presentation 4.29 4.32 3.73

We will not further analyze these particular
results because our purpose here is not to detail
the results of our evaluation, but rather to
describe how UWEX-Engineering goes abdut its
evaluative procedures and why. Studies of this
type assist our organization in several important
ways. First, the results themselves may be
analyzed, content and presentation can be compared
in all categories. Second, it assists in refining
our knowledge of evaluative procedures and develop~
ing ways of improving them. It brings forth ques-
Does the
evaluw .ion instrument measure what we want to know?
How v_1id are the categories to which we have
assigned the speakers? Is the present form of
the evaluation discriminative enough to measure
what is useful?

Evaluation is useful not only in improving
continuing education operations but as a means of
assessing and improving the evaluative mechanisms
themselves. Like needs analysis, program evalua-
tion is as yet an uncertain art; it must be used
as a tool by experienced administrators and not as
a programming guide definitive in and of itself.

10. Indicators

Success in our programs is indicated prin-
cipally by five variables. For accounting
purposes, student CEU's are effective. For judging
of program quality, student evaluations and longi-
tudinal studies are important. The best indicators
of all, however, are recurring attendance at ongoing
programs and the analyses of experienced program
directors, Secondary indicators, though hard to

quantify, are as numerous as the ingenuity of the
program director can make them. The program dir-
ector's intuition is an important secondary
indicator, as are written comments from program
participants and the kinds of questions they ask
during a question and answer period. Also impor-
tant is coverage in magazines and newspapers. If
several articles appear on a program, it probably
means the program has touched an important need or
interest in the profession.

JOHN P. KLUS

John P. Klus...Chairman, Department of Engineering,
University of Wisconsin--Extension since 1967.
Professor of Civil Engineering. Degrees from Mich-
igan Technological University and Fh.D., University
of Wisconsin. TFulbright scholar 1966-67 for teach-
ing and research in Finland. Chairman current
UNESCO International Working Group on Continuing
Education of Engineers. Member ASCE, ASEE, APWA,
AAAS, Wi Acad of Sciences, Arts and letters, NSPE
and WSPE. National and international lecturer.
Author of 40 technical and continuing education
papers and publications; most recently: co-author
"Engineers Involved in Continuing Education--A
Survey Analysis' (An ASEE Monograph, 1975);
editorial director of "Continuing Education for
Engineers--A University Program" (A UNESCO case
study, 1974).
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Summary

The paper describes the evperiences
of running part-time post-graduate evening
propramme evolved over the nast five years
at HRTI, Kanpur, and highlights some of
the salient features of the proesramme
which besides offering an opportunity to
a wide cross section of engineers to
acquire higher qualification provides an
effective means to bridee the gap between
the academic and professional worlds
through mutual interaction between the
two cultures, The prosramme having annual
examination scheme is of three years dura-
tion as against two years for a rersular
post-~graduate programme., The teacher -~
student contact time is 12 hours a week
arranged on four eveninfs including holi-
days. The facultyv members offerineg the
courses carry 2 to 4 hours of extra teach-
ing load per week in addition to the teach-
ine schedule for refular classes in dave.
The entire evpenditure on the courses
including administrative, lahnratoryv and
institutional evpenses and a nominal pav-
ment to faculty members is met from the

fee income.

Backeround

‘Engineering institvtisns in Tndia
send out nearly 18,000 engineering gra-~
duates every year. ZKanpur among the first
seven cities of the country has one of
the birrest incustrial complexes. The
Harcourt Bufier Technolosgical Institute,
Kanpur was established in 1921 to meet
the need of technologists in the region
and also to nrovide in the state a base
for industrial research and consultation.
To~day the Institute provides formal
education in nine discinlines of enrine-
erin~ and technoloey at unteresraduate
and postrraduate level with a tntal en~
rolment of about 800 students.

Kannur has about 5000 engineers
gserving a numher of defence units, cotton
and Jute mills, aircraft industry, elect-

. PART-TIME PCST GRADUATE
EVENING PROGRAMME AT HBTI KANPUR

N. L. Kachhara
Prctessor and Head of
Mechanical Engineering
Harcourt Butler Technological Instityta
Kanpur, Uttar Pradesh, India

ricity corporations, ensineering, chemi~
cal and electronics industries, govern-
ment departments and corrorations and
teaching institutibns. Some of these
engineers, a larse majority of whom had
only bachelors degree, wanted facilities
for further studies while being on the
Job. As a result HBTT started part-time
post-graduate evening courses in chemi-~
cal, civil, electrical angd mechanical
engineering in the year 1973 with a
total intake of 50 students., The courses
having annual examination scheme are of
three years duration as against two years
for regular post graduate programme.

Need and Motivation -

The main factors responsidle for
the recognition of the need are

1. Realization on the part of engineers
of the benefits of annlication of advan-
ced techniques and technolosy to the
ingineerina activities, they are enrared
n,

2. Adoption of sovhisticated technoloey
by leading industries, government oreani-
sations and other enterprises,

3. Better future prosnects f‘or.enf*'L.r)ee]."s
havine hirher qualificotion.

4. Increase in the desien, research and
develooment activities in major organi-
sations, '

5. Desire to keen abreast of the latest
advancements in engineerin~ anf technolo-

gV

The larrse strensth of local enrineerine
nonulation, availability of suitable
faculty and facilities in the institute
and its central location provided enouch
confidence in the success of the nrorFra-~
mme without undertakine a formal survey.
One of the motivations for the prorramme
for junior level nrrofessionals is said
to be a higher universitv degree. The
enrineers who are cualifie” by written
examination of the Instituvtion of
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Engineers (India) as private candidates
apprear to have a speclal desire for it.
Engineers at top and middle level posi-
tions are interested in learning about
new techniques and techmology so as to
involve this knowledge in decision making
process and also to appreciate the view-
points of young engineers already equip-
ped with newer technology. Enhancement
of pay on adauiring masters degree has
also been a cause of motivation to about
20 percent of the students. In some of
the orsanisations promotional opportuni-
ties are rather small. The ensineers .of
these organisations want” to improve
chances of thelr emnloyment elsewhere by
acquiring hirsher oualification. The
engineers in government and defence orra-
nisations and in some of the private
undertakings are transferable after thtee
to four years, Some of them want to take
advantage of the evening course faeility
at HBTT during their tenure at Kanpur
knowine that this facllity 1s available
only at a very few places in the country.

Enroimenj

Admissions are made through adver-
tisements in leading news pavers. Th¢
number of anplicants seekinr admis~ion
have been on an average double the number
of seats availahle. Table 1 gives the
enrolment information for the disciplines
of Civil, Electrical an® Mechanical engin-
eering for a period of six years from 1973
to 1978, Civil engineerings has admitted
equal number of BE and AMIE degree holders
whereas admiscions in Electrical enesinee~
rine and Industrial Svstems ensineering
have been predominantly to BE derree
holders.,

Table 1: Admission details for meriod
1973 to 1978.

Table 1 continued

efence Govt. Teach- State Rail- Priv
Oregns. Depty Iing Corpns way ate
Insts. Orgn
6 7 8 9 10 11
12 9 8 9 10 -
8 4 12 17 3 6
27 10 12 22 - 7
13 2 2 13 - 3
60 25 _34 61 13 16

tr%ggg auali- Drop-
Discipline Total soh. AMIR outs
Admn. ol P2 3 4111
B.Sc.(}i}ngg. ) i 1(')77
1 2 3 4 5
ivil Eng. 48 24 24 9
lect.Ene. 50 39 11 8
ech, Engs. 78 46 32 20
[Desiem)
Industrial 33 25 8 3,
Systems
Eng, (from
1976)
TOTAL 209 13%4 75 40

Civil engineering has drawn muré'or less
equal number of candidates from various
kinds of organisations but electrical
engineering course has found more favour
with state corvorations and teaching
institutions. 1In mechanical engineering
the maximum rush has been from defence
organisations followed by state corpora-
tions. The Job resvonsibiiities of the
candidates span a very wide range of
engineering activity. Officers at the
juniormost level and one heading the same
department are on rolls of the same class.

TPable 2 shows age wise breakup of
admissions., Mavimum number of candidates
admitted are in the age group of 26 to
30 yvears followed by the group 31 to 35
years. These two groups torsether account
for two *third of total admissions so far.

‘Table 2: Agewise hreakup of admissions
for period 1973 to .1978.

] : o |
oy o QIR i< | © 0
T Tl I I OO IO IV I
g4 [ETlgislele iy | @
Civil Eng. 4 12 13 14 4 ~ 1
Elect.Eng. 7 2415 4 - - -
ech, Enge.
{Drawing) 11 34 21 10 i - 1
ndustrial
ystems 4 811 8 1 1 -
e
(from
1978)
OTAL 26 78 60 36 6 1 2
Costs

The courses are self supporting and
financed by fee income. A student pays
the followins fees
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A Annnal fees

1, "Tation fee Rs. 800
2., Institute fee Rs. 55
3. Examination fee Rs, 125

B Fees pald at the time of admission

4, Caution money Rs. 100
(refundable)

5. Admission and other
misc. fees Rs. 40

The tution fee for part-time students is
double the fee  for regular post-graduate
students. The Fees at item (2) and (5)
are credited to the institute account and
cover. the expenditure on laboratory raw
material, library services, information

to students etc. The examination fee

is remitted to the university towards
expenditure incurred in conducting exami-
nations, All other expenses on the courses
are met from tution fee as shown in Table
3. The average cost per student study
hour is approximately Rs.4. The costs

on postase, phone calls etc., are boxne

by the institute and the cost on adéser-
tisement, brochure etc., is recovered by
pricing the admission forms, The accounts
for each course are maintained separately.

Table 3: Approximate cost breakup per
student per annum.

1. Course coordinator @ 1%%# Rs. 12
2. Administrative expenses

o T14% Rs. 60
3, Supporting staff for

asristance in laboratory,

class rooms, office work

etc, @ 5% Rs., 40
4, Overhead expenses for

utilities, maintenance

etce ® 33%% Rs, 28
5. Matgsials and contingency

@ 2% Rs, 20
6. I actors @ 80% Rs,.640

TOTAL Rs.800

Course structure and student views

The regular M,Tech. courses build
firm foundation of basic knowledere necess—
arv to the acnuisition of applied Imow-
ledge in a specialized discipline. This

generally leaves a gap between the level
of acquired knowledre and the knowl edge
reauired for succes~ful contribution to
the frontiers of enrineerins vractice,
Recently there have been some efforts in
this country to reduce this Fan hy start-
inr what are called the industry oriented

post-sraduate courses. Such courses are
run in ecollaboration with a chosen
industry specialiging in a particular
range of product. Training a student
in such mixed background provides him
som¢ on-~the- Jjob experience and skill

to make him suitable for immediately
assuming professional responsibilities
in industries of ellied nature. The
students of part-time courses have alre-
ady galined experience in the field and
possess practical kmowledgs which in
gome cases may exceed similar knowledge
of the instructor. Most of these ecandi-
dates have preference for so called
apnlied knowledge which they think can
be directly used for the job in hand.

The major considerations for part-
-time course curriculum are:

1. Interest of the prospective candi-
dates. This is related to his present
employment needs, his desire to learn
about advanced techniques and new know-
ledge in his area of interest and enhanced
chances of his employment elsewhere.

2, Usefulness of the education to the
sponsorina orranisations.,

3. The previous educational background
of the prospective candidates., The
curriculum catent for undergraduate
courses has undercone rapid changes
making significant difference in the
level of education over a period of a
decade, Because candidates of all aces
(and hence of all levels of education)
apoly, the curriculum design for part-
~time courses has constraints as to the
inclusion of very advanced level mathe-~
matics oriented courses, particularly so
because of the admission of AMIE candidates
who have had mostly self studvy and have
missed the advantage of class room learn-
ing and suidance from institute faculty.

Pable 4 1ists the courses presently
offered in various disciplines, There ~
are ten to twelve theorv courses In the
first two years of the prorsramme followed
by seminar and thesis in. the third year.
Laboratory courses are also an essential
part of the prorramme. Total contact
time 1s 10 to 12 hours a week and the
clasr-es are arranged on tvwo to three
evenings after 6 PM on week days and on
sundays. The faculty members offerines
the courses carry extra teaching load
up to 4 hours a week in addition to the
teaching schedule for rerular classes
in day.

A survey was conducted to obtain
stnudents opinion about the¢ programme.
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Table 4 continued

Table 4: Curriculum contents for the part-
-time courses,geminar and thesis .

are included in all ecourses. ™
Mechanical Ene . Industrial Syste
CIviT Eng, Electrical Fng. Design) Eng .
Mathematics I,II Mathematics I,II Ad |
vanced mathe- Advance mathe-
gﬁmerical methods Numerical metﬂods matics ‘ matics
ci:gry of elasti- Dynamics of electri- Fluid mechanics Computational
) cal machines and methods
R circuits Mechanics of solids Statistical
dvanced solid Electronic 4 methods in Eng .
mechanics and circu;tsevices Material science ?ystems encineer-
Theoretical soil Modern o
mechanics theory control Design gggzations reses
Advanced soil Network an Numerical analysis Design of equip-
7k analysis : ”
mechanics Elasticity # plasti- $::: and facili-
Foundation Ene~ ., Power electronics city
ard drives Experimental stress Manacement of
Exn;rimental stress- analysis i;guitr%%l syst-
1]
analysis Heat transfer Design of produ-
. ction systems
Electives: any two Electives: anv two Production processes Network methods
Process eauipment Flectivestany
Soil Dynamics E?wer system opera- design Iwo:
Pavement destgn .ons and Control- '
Theory of seenare —-computer methods izgggtﬁiilaiEStr
gla{iméng?o1oav Non lirear control control
Dgzi e fe°1OEY systems Work study
strugrtlugesearth P;wer system analy- Industrial en-
sis jironmental contt
Pile foundations Power svstem gtabi- Xol 1
Applied soil lity Automation
ggchanics Power system nrote- Maintenance eng.
e?r strengsth of ction Production pro~
50%-5 Stochastic control cesses
ubsurface evxnlo- theorv Manasement infor
ration and testing Ontimal control mation syvstems
Tunnel encineerineg  theory R )
goiIIChemistrv Tndustrial control
sEﬁiWVWiter it of electric motors out of about 150 nuentinnairea sent 40
tioh“' sanita- Bio-instrumentation were returned. 31 students foun? the
Material sclence present contact hours adequate. The time
Expansive qo?]g ' snent by them on home study is shown in
Hydrolory 8011 Table 5; 24 of them found the availabi-
A ' 1itv of time difficult, 8 very difficult
and 8 had no diffieulty. Tn reply to

the question whether they had any prob-
lem hecause of the difference in level
of their undersraduate education and
the present level, 6 of them evrressed
difficulty in understandine lecturer,
23 felt the fap in levels but not much
difficulty and 11 had no vrohlem in
followin~ the lectures, Only 9 of them
preferred ertra classes to cover the
deficiency (because nf non-availabilitv
of time), 12 oreferred extra assignments
in deficient subjlects and the rest were
for self study under faculty cuidance.
On the aquestion that manv underrraduate
students lay emphasis on vassing the

contd,....
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examination rather than on learning the
subject, 90 percent of them expressed

stress on learning the subject and only
about 20 percent were for studies to be

Pable 5: Time svent by students on home
study per week.

Less than 5 hours
6 tc 10 hours
11 to 15 hours
16 to 20 hours
21 to 25 hours
26 to 30 hours

]
Huln 3N o

examination oriented. ZFor desiening the
curriculum students gave almost equal
preference to advance level courses,
courses useful in their nresent career

and the courses likely to be useful in
future. Tow preference was siven to
courses bearing relation to their educat-
ional background, in comparison to above
congiderations., It was also found that

in general, candidates having university
deeree gave high priority to advance

level courses where as the AMIE candidates
preferred courses helpful in their present
and likely future career. Many of the
stvrdents wanted increased emphasis on
computer programming and anvlications.
They were also of the view that eaqual
emnhasis should he e¢iven to explanation

of theoretical concepts and solutions of
examples in the class. As regards the
choice of subjects for their theses and
seminars eaqual preference was expressed
for problems concernine their present
orcanisationsg, problems of current indus-
trial and national interest and problems
on any scientific investiscation generatine
useful information and knowledase in the
area of their interest.

Evaluation

Student performance is evaluated
throush annual examination at the end of
each gession and through tests, assign-
ments and other course work duringe the
session. The sessional marks are awarded
by the instructor., 100 marks are allotted
to each theory and practical course evami-
nation and 500 marks for the thesis. 50
marks are allotte? for sessional work in
each course. The seminar carries 100

marks. In ths survey described above,
the students were asked whether the
examination and sessional awards received
by them trmelv reflected their unier-
standine and performance in the suhject.

70 percent of them were satisfied with
the examination marks and 62 percent
with the sessional awards.

Evaluation of instructor is not a
regular practice. Since all instructom -
are regular faculty members of the
institute evaluation is relevant only
to the extent of providing them feedback
of the students opinion. Change of
instructor is virtuallv ruled out. No
formal opinion poll is made but infor-
mal talks of students with the course
coordinator do provide information
about the performance of instructors.
It is the delicate responsibility of
the eourse &oordinator to pass on this
information to the concerning faculty
member in a manner so as to avoid 111
feelings and irrelevant criticism.

Pwo important aspects of class room
teaching are the instructors knowledge
of the subjiect and his preparation and
presentation of the lecture. Table 6
based on survey shows that 66 percent
of the students thought thail 80 percent
of the instructors had sound knowledge
of their subject but only 38 percent

of the students felt that 80 percent of
the instructors prevared their lectures
well. :

Table 6: Evaluation of instructors -~
percentage of student opinion
ahout instructors performance.

Percent of instruc
40 60 80 100

Sound knowledee of
the subject 5 13 66 16

Good prevaration 5 32 38 25
of lecture

Indicator

The real success of the programme
cannot possibly be meacured by the exami-
nation awards of the students. The
ultimate objective of any effort of this
tyne should be to see that the vproduct
going out is better equivred and know-
ledreahle to deal with the complex real
1ife problems of enesineering practice.
55 percent of students surveved thought
their apnroach to the work has changed
to some evtent, 20 percent experienced
considerable chanre and 25 percent indi-
cated no chanfe. 62 vercent candidates
improved their imaece and professional
recoenition in tveir own organisation.
2% peréent of strdents stated that the
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knowledge gained by them is already
proving useful, 62 percent expected it

to he very useful in future and 15 percent
thought it to be of limited use.

Education is a continuous process
and undergoing a programme of continuing
education is -certainly no end of it.
One of the important measures of the
success of the programme is the motiva-
tion it creates in the students to learn
further on their own. 70 percent of the
students surveyed expressed their desire
to persue further studies for PhJD,
Perhaps by far the most significant
indication of the success of the progra-
mme is the admission rush. All depart-~
ments continue to have large number of
applications every year compared to the
number of seats available, The indus-
trial systems engineering course is
particularly having a heavy demand and
the admissions have become very compe-
titive.

Some Operational Experiences

One of the major objiectives of part-
-~time education is to help the engineers
apply developing scientific knowledre
and techniques to find better solutions
to the problems and to the creation of
new effects, devices and structures. The
curriculum, therefore, should contain a
good portion of advanced level courses
with simultaneous ~mnhasis on aprlica-
tions to cater for the demand of local
orfanisations and interest of the experi-
enced professionals., Ten courses are
considered adeauate for the curriculum.
Credit system must revlace the annumal
examination system to enable a student
cho#se convenient number of courses at a
time suitine to his time availability.
Laboratory work may form part of course
work attached to the concernines theory
paper. Students should be encouraged to
tackle problems of their own orranisations
throush dissertation and seminarsg. This
generates in them a deep interest and
enthusiasm for work, a sense of accompli-
shment and satisfaction of havine solved
a live problem of current industrial and
national interest.

As the courses are financed from the
fee income deep involvement of faculty in
the programme mav he difficult if the
number of admissions are low. The faculty
can Zain considerably from the real 1life
problems pased by the students. They shald
make best use of it not only for helping
students select their theses and seminar
topics But also for develonine teachine

strategies giving practical orientation
to the treatment of the subject.

Communication with students is
often a problem. Cancellation of classes
by faculty at a short notice and absence
of students from classes causes resent-
ment and inconvenience to the other
group. Lateness of students, so frequent
and often for reasons beyond their contrdl,
causes irritation to the faculty. Late
comming of faculty has the same reaction
among the studentsy A good communication
system can eliminate many of the compla- -
ints. Most of the students are hard Pres-
sed with time because of their official,
family and social committments and tend
to be out of phase with the work schedule

eat by the instructor. Tendency to post-
pone submission dates i1s high. A 1iberal
attitude on the part of the instructor,
howsoever unedesirable, seems to be un-
avoidable, if the proaramme has to conti-
nue successfully,

The administrative problems with
part-time students are 1little different
then those with full time students. They
wish to be treated as responsible officers
rather than Jjust students. This view point
must be considered in selecting adminis-=—
trative staff dealing with them. Non pay-
ment of fees in time is a common feature,
This of course, should be discouraged tmt
a symphathetic policvy must be adopted to

,accommodate #enuine financial difficulties

people supvortine their families often
have in to-days hard times. Library faci-
lities must be arranged to suit the con-
venience of the students, People ahove 50
find i1t difficult to cope with the course
requirements and should be admitted only
after very careful consideration.

The desire of an individual to keep
abreast of the technolorical advances must
be recognised both by the emnlover and the
educational institution if that individual
is to remain motivated. The keys to suc-~
cess of the part-time education prosramme
are enthusiastic encouragement by employers
availabilitv of proper learnine onvortuni-
ties matched to the professional needs of
the practicing ensineers at convenient
times and places, instruction bv exnerts
and competent faculty and sympathetic
administration by the institution.

About a dozen ingtitutes in this
country orovide facilities for part-time
vost-eraduate education but only a couvle
of them have successful evenins nprogrammes
HBTI has taken the lead an" hores {0 con-
tribute in a bie way to the process of
continuins education of eneineers.
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Technology and Science,Pilaniyin 1961 and
Joined M.B.M. Engineering Collere,Jodhpur
as Lecturer in Mechanical Engineering where
he served till August 1969. During this
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Mechanical Engineering.In August 1969 he
moved to Malviya Regional Engineering Coll-
ege,Jaipur as Reader in Mechanical Enginee-
ing from where he procceded to University
of Salford,England in October 1971 for his
doctoral studies. After completing Ph.D,.in
1973 he joined Salford as a Visiting Lect-
urer, Dr. Kachhara joined Harcourt Butler
Technological Institute,Kanpur-2 as Profe-
ssor and Head of Mechanical Enrineering

in August 1975.

Professor Kachhara has published widely
in his specilized field of Fluid Mechanics.
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ing education programme in Mechanical Engi-
neeringe.
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SUMMARY

This work describe the differents actions un- -

dertaken in respect to permanent education for
engineer developed in de Argentina Republic.
The work has been divided in three parts:
Enviroment : shows by meens of stadistics
the country objeet of the described expe-
rience.
Institution : mention is made for the ma-
in institutions of the Argentina Republic
which perform permanent education for en-
gineers.
Proyect : the author proposed a proyect
for the eystemation of the continuous edu-
cation of the total engineer career.

1. ENVIROMENT

To be able better visualize the experience he-
reby described it is convenient to summarye by

meens of numeric indicates the country where
the experience is been performed

1.1, Social and economic aspects
2

Surface : 2.791.810 km
(Continetal portion only. South Atlan-
tic ielands and the Antartica are not
includes)

Population : 26.400.000 inhabitans

Density : 9,5 inhahitans/km2

Doctors : 540 inhabitans/doctor

Marcelo A. Sobrevila

Electrical Enginesr

Member of Argentine Union of
Engineering Association

Buenaos Aires, Argentina

@ o " THE ARGENTINA EXPERIENCE

Telephone lines : B5/1000 inbabitans
Cinemas : 38 places/1000 inhabitans
Radios : 420/1000 inhabitans
TV : 185/1000 inhabitans
Paper consumption : 10,5 kg/inhabitans/year
Steel consumption : 170 kg/inhabitans/year
Unemployement : 3,5 %
Nutrition :
Calories : 3.170 gr/day/inhabitans
Proteins : 120 gr/day/inhabitans
Sugars H 435 gr/day/inbabitans

Meat : 380 gr/day/inhabitans

Milk : 355 gr/day/inhabitans
Energy consumption : 1.544 kWh/inhabitans
Vehicles : 7,5 inhabitans/vehicle

Grose national income : 1.700 US$/inhabitans
Demogrephic growth : 1,5 %
Children mortality : 53/1000

Analphabetism : 9,3 %
Gross national income distribution :

Agriculture : 12,6 %
.Minings : 1,8 %
Manufacturing : 35,5 %
Construction : 4,3 %
Servicee : L,B %
installed electric power : 7.000 M
Railways : 41.000 km
Roads : 4LDO0O.000 km
Urbans subways : 41 km

1979 WORLD CONFERENCE ON CONTINUING ENGINEERING EDUCATION PROCEEDINGS

O

ERIC

Aruitoxt provided by Eic:

95

11g



Q

ERIC

Aruitoxt provided by Eic:

1.2,

General informetion :

Educational aepect .

-

Number of peaple attending studies 6.000.000
Number of education institutions L1,000
Number of teechers in service 500,000
Distribution
77 % etate edminietration
23 % private edminietretion
Studente dietribution :
primary and pre-primery levele 64 %
eecundary level 18 %
upper lavel and univereity 11 %
othere 7%

Study duration :

primary (starts et the age of 6)
minimum 7  meximum 7

eecondary level

minimum 5 maximum 8

engineering
minimum 5

meximum 6

Engineers in eervice : it is estimeted thet
21,000 engineers in active service work
in Buenos Aires city and eurrounding al-
though these figures might not reflect
reality due to the continous incomes end

outcomes of the lebour market.
2. INSTITUTIONS

In the Argentina Republic the permanent educe-
tion for engineers ie conduted by three types

of institutions :
Universities

State entities
Private entities

A breaf summary of the work performed is here
by described.

2.1. Universities

There are 52 universities - 26 state owned

= . The majority of wich
have engineer grades of five to six years stu-
dy and level equivelent to thet of a mester de-
gree or superior. Engineer are not vet prepared
to the level of bachellors. Practically all uni-
versities have Poss-greduates courses attended

by engineers in service. Many of this coursss

and 26 private ouwned

cover very e pecific topcis,but othere aleo co-
ver "enter-dieciplinary" neturee so ae to pre~
pare engineers end other profeeeions for com-
pany menegerment or etetes affairee.

We will eummerize the most relevent or older
experiencee,

Buenoe Airee State University.

It runs eeveral inetitutes and schools on cour-
see related to updating,improvement and to dee-
peen. The majority of this courees are bach up
with economic support given by some private,
state or mix societies,es for exemple : Stete
Reilwaye;Gae State Compeny:Stete Electric Po-
wer Compeny;State 0il Company:Stete Roade Admi-
nistration;State Senitary Company;Militery fac-
torye:;Stesl Fectorye,and enterprise chembers.
Roeario National University.

It runge coureee in its graduete deppartement
supportet by metellurgies construction compa-
nies and regional public services,

Cordoba National University,

It rungs courses for graduates in several die-
ciplines,particulary in theory of structures.

It also dictates coursee by mail on operation,
research supported by the ministery of the De-
fense,

National Technologycal University.

This university has campuses in more then 20
places in the countTy. It constitutes a vVery
particular university as it courses aim to the
formation of engineere which work as technitiene
in the industry. It runs on night shift timeta-
ble exclusively. By meane of this it is possible
to benefit from the experience of middle command
potencial and offers continous education at that
level. Besides,this university counts with Gra-
duate Departments in severel of its regional di-
visions,where specific courses on metallurgics,
road mechinery,metals treatment,nuclear enginee-~
ring,computers and other specialities ere being

tanghs.

The rest of the universities also perform cour-
ses for graduates although some of them are ve-
ry recent. The duration of these graduate cour-
ses variese from six months to two yeers depen-
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ding on each case to be sble to visusliza the
preferences of the srgentine engineers in con-
nection with the graduate courses we will show

a chart showing the graduate courees dictated by
Buenos Aires State Univereity :

Civil ingineering 19,41%:
Electronics 0,94%
Metsllurgics and Mechanics 35,45%
Mathematics and Stadistics 18,31%
Bussiness Administration Productivity 9,15%
Chemistry and Petroleum 6,34%
Geophyeics,Geodeeia and Hydrographics 1,25%
Others 9,15%

202, State Entities

The main state sntitiss which perform continous
sducation are :
- Netional Council on Technical and Scien-
tific Research.
- National Institute in Agricutural Techno-
logy.
- National Institute in Industrial.
- Na*ional Comission of Atomic Energy.
- Marine Service of Rassarch and Develop-
ment.
- Ministery of the Defensa - C.I.T.E.F.A
- Sciences National Institute Hydric.

There are some other institutions of minor rele-
vance wich also offer training coursses but of
less importance. The concrete actions underta-
ken by these entities are very many and started
a long time ago. '

As an example,the National Commission of Atomic
Energy,become relevant due to its Panamerican
Metallurgical course,and its post-graduate cour-
se in Nuclear Engensering both of which are ru-
led by it,as well as others minor courses on di-
verse specialities.

The rest of the entities contribute wich econo-
mic help for course support as well as scolar-
ship,in the country and in foreing countries.
5hort term courses .are also organized in their
well as engineers in general.

Sevaral times these organizations run courses

supported by internstional institutions éuch as
UNESCO , OIT , United Nations , OEA and others.
Mention ia also made of the Argentine Scientific
Society,which has organized througt its Electry-
cal Center of Superior Studies,several courses
for Electrical Engineers on topics for improve-
ment "patronized" by Electric Services of Bus-

nos Aires.

The duration of the courses run by thess enti-
ties is very wide. Courses may vsry from one
week duration to two years. Many of these are
undertaken after work hours to enable enginsers
to attend them thus not disturbing their normal
activities.

2.3, Private Entities

In Argentina there exist many private entities
which offer continous education. Some are exclu-
sively dedicated to traln engineers in specific
subjets of their profession. QOthers,dedicate in-
terdisciplina courses on Bussiness Administra-
tion,Systems Analysis,Technical Work Organiza-
tion,Accounting,Finances and several othser sub-
jects which aim to the upper command positiona.
A synthesis of the performance of older enti-
ties as well as the most important ones‘is he~
reby summarized. Special emphasis is put in put
in the fact that some of these entities started
their operations in wear 1941 while the Univer-
sities gtarted theis permanent education about -
wear 1951.

Exact Sciences Engineering Foundation of the
University of Rosario with the participation of
the Metallurgic Industries.

Argentine Union of Engineers Association which
support a Committee for the Education in Engi-
neering which looks after atudises and sistema-
tization and promotes by means of conferences
and continous education.

Argentine Institute of Petroleum which ammal-
gamates Petroleum Companies which operate in
the country. It runs and promotes a diversity
of courses.

Engineers Argentine Center of Buenos Aires Ci-

ty. It runs a variety of courses for engineers,
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some of them are exteneive to others professic-
nals as they are interdisciplinaries. It also
rune courees on Plastic Arts,Cultural Activi-
ties as well as its participation in the socie-
ty. It also performs en intensive political ac-
tion by meens of congresses to discuss tachni-
cal and economical subjects.

Engineering Center of the Buenos Aires Provin-
ce. It runs several courses for graduate on a
veriety of specialities.

Engineering Center of Cordoba Province. It runs
several courses for graduates.

Argentine Institute for the Developemant ;. ¢
Exscutives. This entity offers courses " short

dutation for company employers,courses ich are
attended by many engineers. These co. have
a varliable duration and many last from 1reek

to several weeks. It should be noted thet is
entity eupports the administration School of the
Argentine Republic for graduate,which since 1968
dictate full time course of long duration es well
as internetional seminars of intensive ectivity
and short duration. :

Argentine Circle on Studies of Industrial Orga-
nization. It runs training course on the matter.
Chistian Association of Enterprise Managers., It
runs courses and promotes specialization.
Argentine Center on Work Study Techniques. Cour-
ses,

Argentine Institute an Enterprise Administra~
tion. Courses.

Argentine Society of Perational Research. Cour-
Ses.

Argentine Society on Industrial Organizatian.
Courses. )
Argentine Council of Scientific Organization.
Courses.

Enterprise Administration Association. Courses.
Argantine Productivity Center. It work with
founds from thB.National Institute of Industrigl
Technology and founds from international organi-
zations.

Bureau des Temps Elementaires. Courses and stu-
dies. R

Research Center of Applied Mathematical Techni-

ques to Buesinees Administration. Coursee and
Publicetions.

Metal Stemping Research Center. Research and

Publications.

Galileo Argentine Foundation. Uarioha taeks.

Argentine Institute of Quelity Control. Cour-
ses.

Compared Studies Center. Courses.

Various documents exist in connection with the
specific activities of the mentioned entities.
The majority of these entities slso publish
specialized magazines which are mailed to en-
gineers thus contributing to continous educa-
tion.

Particular mentio should be made of the profe-
esional entities which elso produce continous
education,for example,the Proffessional Coun-
cil of Mechanical and Electrical Engineering
publishes everv two months issues known asg
"Energetic Sciences" which reachs all engi~
neers under this orientation,end covers theo-
ritycal and practical subjects and also inclu~
des latest developements. The same gplies with
the issue “"The Engineering" from the Engineering
Center of Buenos Aires City which has a long
tradition in Scientific Technical and Cultural
matters, The Argentine Electrotechnical Asso-
ciation,and the Argentine Chemical Association
also have issues which contribute to continous
education. The Engineers Center of Cordoba has

a magazine of the same characteristics,and ma-
ny of the 30
in the Argentina,contribute with courses anda

engineering centers which exist

publicationes to proffessional updating. The
proffesional council entities which maonito-
ring the ethics of the proffession and are res-
ponsable for rule the proffession axeréise,al—
S0 have publications which contribute to recy-
cling and specialization.

3. PROJET

In view of the experiences achieved by the Ar-
gentine Republic,the author of this report pro-
pose the formulation of this matter on conti-

nous education for engineers to this UMNESCR Con-
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INFORMATION
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CONTAIN
OF
INFORMATION
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FORMATION

GENERAL
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GAINED
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Full time

Acquire the
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basis

Ingineering
and
Technology
History
Literature

Basic Sciences
Sciences of

Arts

Acquire 8

capacity

branch of
technology

Daepen an
Economy and

recourses

Acquire 8
supsrior lavel

Daeepen the

theory of

technic and
sciance

Philosophy

With simultaneosly exercise of. the professaion

<}——————> CONTINUAL EDUCATION.C———> <=0 ACADEMIC INFORMATION C————f>

Beginning
of the work

Cheif
on work

Direction
on work

Employs and

“Professional -
I, actuality

peychologic
conduction

plenery
courses
Enterprise

x Inféraisci-zi

conduction

seminarys

of enterprises
international

politic cour-

Intéfnétionals
ses

fational and

>

INTERMEDIUM
TITLE

BASIC
ENGINEER

SPECIALNESS
ENGINEER

MAGISTER
or DOCTOR

MANAGER

DIRECTOR

ENTERPRISE
CONSULTER

Methods of application
and technics knows,
Stablished unfolds pro-
gramme used for crea-
tion.

Control of results.

Essentially intellec~
tual and creator.
Differents spectre.
Innovations and valua-
tion of results.

Big guantity of works.

Essentially intellec-
tual end creator.
Limitated spectre to
an enginner area with
big deepen.
Innovationa and valua-
tions of results.

Research and seeking
of knowlegge of new
mathods.

Generel strategy for
research and outline.
Big studies.

Capacity for exercise
the conduction of hu-
man equipments and to
take technical and
economics decision on
determinate area.

Capacity for conduc~
tion of big organiza-
tions composed by di-
fferents disciplines
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ference,purpose the starting point is that the
continous education cannot be studied seperate-
ly from the engineering career.

It therefore becomes necessary to focue the
complete proffessional 1ife as a whole to be
able to appreciate the different phases aof the
pathway. \

The attached diagram proposes the main concepts,

It is worth mentioning that at the same time that

the engineer ages,his responsabilities thersfore
it ie promoted that the training be aorientsd to-
wards the areas of general administration.

———ee

Traslation to English: M.Z.P.Vedoya.

MARCELD A, SOBREVILA

Marcelo A. Sobrevila is a argentine slectri-
cal enpineer.He has developed a long treyec-
tory in argentine engineering private enter-
prise.S5imul taneously,he has executed univer-
8ity works,he has writed books and articles
in rewiew,and he has study the tngineering
formation into UNESCO fellowships.At present
is professor in Buenos Aires University,and
Technological University,and independent con-
sulter engineer.
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Summary

The paper des¢ribes a programme for con-
tinuing education of engineers, consisting of
courses selected from the curriculum of Dan-

marks tekniske Hg¢jskole and Danmarks Ingenigr-

akademi and offered in revised versions as
evening-classes to engineers in practice at a
relative low fee. In order to gain experience
from the programme, information on its edu-
cational, economical, and professional back-
ground is essential to the reader. Part one
of the paper therefore presents general in-
formation on the Danish engineering educa-
tional system and the Danish engineering pro-
fession.
istics and the results of the programme and
part three summarizes the experience that
can be gained from it.

Part two presents the main character-

THE 3-D PROGRAMME:

AN EXPERIMENT WITH CONTINUING
EDUCATION AT DANMARKS TEKNISKE
HOJSKOLE AND DANMARKS

INGENIORADKADEMI

Nisls Krebs Ovesen

Professor

The Danish Engineering Academy
Lyngby, Denmark

Part one:
General Information

Background

Denmark is inhabited by only 5 mill.
people. 1t extends 300 km from east to
west and 300 km from south to north. The
country has no raw materials or natural
resources; consequently it has to depend on
extensive foreign trade in which agricultur-
al and light industrial products play an
important role. The country has a high tech-
nological level linked with a high level of
general education; it has a strong tradi-
tion for adult, non-academic education.

(Dkr.);
1978) .

The Danish currency is kroner
1 USE equals 5.00 pkr. {(1st November,

The Engineering Education

Arhus

Horsens

Esbjerg

Figure 1: Danish Locations of Relevance to
Engineering Education

For many years there were two kinds of
engineers in Denmark: Civilingenigrer with
an academic education and Teknikumingenigrer
with a practical engineering education. 20
years ago a new kind was introduced: Akade-
miingenigrer, with a relative short acade-
mic engineering education. The map on
figure 1 shows all Danish towns of rele-
vance to engineering education.

The education of civilingenigrer takes
place at Danmarks tekniske Hgjskole (DtH)

in Lyngby, 15 km north of the center of
Copenhagen. The course is planned to last
5 years. During the period 1970-75 an ave-

rage of 400 candidates graduated per year
from DtH, which has a total of 520 full-

time teachers and 3.300 students. DtH is
aimed at research as well as at teaching.

It should be noticed that the Danish word
civilingeni¢r is used to indicate engineers
of all branches who graduate after five years
of study from Danmarks tekniske Hgjskole

- and in the future also from Alborg Uni-
versitetscenter.

The education of akademiingenigrer
takes place at Danmarks Ingenigrakademi (DIA)
which is lccated at the same campus as DtH
in Lyngby. Study is planned to last 3% years.
During the period 1970-75 an average of 275
candidates graduated per year from DIA, which
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has a total of 180 full-time teachers and
1.200 students. DIA is aimed primary at
teaching.

Alborg Universitetscenter was founded a
few years ago on the basis of a number of
institutions for higher education lacated
in the northern part of Jylland. It compri-
ses a faculty of Technology and Science
within which frame as well akademiingenig-
rer as civilingenigrer are educated. Alborg
Universitetscenter admits approximately 250
engineering students per year.

The education of teknikumingenigrer
takes place at eight engineering schools,
named Teknika (singularis Teknikum) situat-
ed in the following towns: Kgbenhavn (900
students), Helsinggr (210 students), Haslev
(120 students), odense (490 students), Ar-

" hus (600 students), Horsens (220 students),

Esbjerg (220 students), and S¢nderborg (170
students) . They provide a one year prepara-
tory course and a 3-year engineering educa-
tion, both full-time.

Danmarks tekniske Hgjskole is the only
Danish engineering school having post-gra-
duate studies giving a diploma. 10-15% of
the candidates from DtH continue as post-
graduate students for Den tekniske Licen-
tiatgrad, which is the Danish equivalent
to the Ph.D. degree. The average time of
study is 3 years. Graduates from Danmarks
Ingenigrakademi and Teknika may study at DtH
for 1% to 3 years to become civilingenigr
or for 4 or more years to obtain Den tekni-
ske Licentiatgrad.

The Engineering Profession

A young graduate will start his/her
engineering career in Denmark with a salary
around 100.000 Dkr. which is approximately
the same as that of a skilled worker. An
engineer at the end of the career will nor-
mally earn a salary around 150.-250.000 Dkr.
However, many engineers are promoted to the
management level, at which higher salaries
are often paid. All kind of education in
Denmark is provided by the government free
of any charge., Taxation is very high;
45-50% tax on personal income is normal.

Table 1 shows the number of Danish
engineers in 1975, by type of education and
branch of engineering. Table 2 shows how
engineers in Denmark are distributed in
industry as per January, 1975.

In Denmark there is practically no spe-
cial legal regulation of the engineering pro-
fession. The title Ingenig¢gr is not protected
by law, so anyone may call himself Ingenigr
and may exercise the engineering profession.
The titles Akademiingenigr, Civilingenigr,
and Teknikumingenigr are, however, protect-
ed.

Danish engineers join together in two
professional societies. Dansk Ingenigrforening
represents engineers graduated from Danmarks
tekniske Hgjskole and Danmarks Ingenigraka-
demi; it has 11.000 members which represent
70% of all graduates from the two schools.
Ingenigrsammenslutningen represents engineers
graduated from Teknika; it has 16.000 members
which represent 70% of all graduates from
Teknika. Both societies serve as a combina-
tion of a professional society and a union.
They cooperate in publishing a weekly jour-
nal called INGENI@REN and in running the
DIEU-organization for continuing education
of engineers.

The Continuing Education of Engineers

Continuing education of engineers in
Denmark is organized mainly by DIEU (Dan-
ske Ingenigrers Efteruddannelse), an inde-
pendent organization founded by the two
engineering societies. Its objective is to
improve the professional and social qualifi-
cations of the engineer by developing and
offering post-graduate education in short
courses giving no diploma. The courses can
be divided into two main categories: engi-
neering subject courses and management
subject courses.

The normal format of the DIEU-courses
is the day-time seminar of a duration of
between one day and one week. A typical
course lasts for 3 whole days (20-25 hours)
and has 20 participants. DIEU has a total
of 4.500 participants at a total of 250
courses per year. The turnover is about 10

Civil Electrical Chemical Mechanical Total
IAkademiingenigrer 787 586 517 628 2518
Civilingenigrer 3839 2373 2430 2544 11186
Teknikumingenigrer 6977 5106 9614 21697
Total 11603 8065 2947 12786 35401
Table 1

Number of engineers in 1975, by type of education and branch of engineering
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_ Civil Electrical cChemical Mechanical Total

Agriculture, food manufgé~

turing industries 94 32 197 278 601
Chemical industry 141 90 474 281 986
Stone, clay, glass, textile,

wood and paper industries 317 63 143 453 976
Iron and metal industries, i

engineering works 128 518 109 3282 4037
Electro-mechanical industry 26 1424 20 419 1889
Transport eguipment 14 58 2 802 876
Public works and administra-

tion - 2357 1222 238 747 4564
Building and construction 2520 422 88 907 3937
Trade and commerce 154 448 97 723 1422
Transport 172 569 13 268 1022
Education, libraries,

research, etc. 618 869 654 981 3122
Professions 2795 793 188 1288 5064
Total 9336 6508 2223 10429 28496
Table 2

Engineers employed in Denmark, distributed in industry as per January lst, 1975

mill. Dkr. per year. Table 3 gives infor- and lodging is then added to the above men-

mation on the number of courses, number of tioned fee.

participant-hours, etc. for the courses

offered by DIEU in the fall of 1977 and in DIEU has a permanent staff for develop-

the spring of 1978. ment, promotion and administration of cour-—

ses; it consists of about 20 members. 300

The fee for a typical DIEU-course is associates are employed as ad hoc teachers

about 130 Dkr. per participant-hour. DIEU and members of advisory committees. The

is a non-profit organization and the fee teachers come from industry, government-

covers salaries to teachers, educational and public services, and from engineering

material, rent of class-rooms, promotion schools, where they are normally employed

and administration, etc. Many of the cour- full-time. The salary for teaching a DIEU-

ses takes place in special centers for course is 280 Dkr. per lecture (45 minutes)

adult education, in which the participants plus extra for transport and note~writing.

stay during the course; the price for board

No of courses No of
offered accompl. participants
Building and construction engineering 80 69 24500
Road and traffic engineering! 28 23
ndustrial engineering (Elec. + Mech. + Chem.) 113 73 21000
anagement 95 84 50000
otal 316 249 95500
'By special arrangement between DIEU and the Directorate for Public Roads.

Table 3:
DIEU's activity in the fall of 1977 and the spring of 1978.
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Part Two:
The 3D~Programme

Background

In the late sixties there was a yeneral
dissatisfaction among Danish engineers with
the relative high fees of the courses arrang-
ed by DIEU. It was often claimed that these
courses were so expensive that they could
not be afforded by an engineer unless his/
her employer agreed to pay the fee.

At the same time there was among many
of the teachers at panmarks tekniske Hgjskole
(DtH) and Danmarks Ingenigrakademi (DIA) a
wish to get into closer contact with practice
by offering continuing education courses to
engineers working in industry.

This led in 1973 to the establishment
of the so-called 3D-programme which consists
of courses selected from the normal curri-
culum of DtH and DIA and offered in revised
versions as evening-classes to engineers in
practice at a relative low fee.

Until 1972 the study at DtH had a rather
rigid structure. Each subject was well coordi-
nated with other subjects within a study-
line and with Mathematics and Physics common
to all lines. However, coordination of sub-
jects belonging to two or more lines was
difficult and gradually it became more and
more desirable to be able to combine sub-
jects in non-traditional ways and to intro-
duce new subjects and specialities. In an
attempt to solve these problems the structure
of study was changed radically from 1972.

The new structure - the modular struc-
ture - aims at giving all subjects an equal
status. The study is divided into modular
courses arranged in such a way that each
course carries the same load of work for
the students. A modular course equals 56
lectures (35 minutes) distributed over a
semester of 14 weeks. To obtain a degree as
Civilingenigr the student has to pass the
equivalent of 55 modular courses which corre-
sponds to a length of study of 5 years. To
all students 7 specific courses in Mathema-
tics and Physics are compulsory. Further-
more they have to take at least 6 courses
out of some 40-50 other courses offered
within Mathematics, Physics, and Chemistry.
They also have to prepare a thesis carrying
a load of work corresponding to 5 modular
courses. All other courses are in principle
optional.

DIA also decided to change its structure
to the modular system in 1972 even though
a relative larger number of courses at DIA
that at DtH have remained compulsory to all
students.

What actually happened in 1972 was that
all subjects taught at the campus of DtH and
DIA were divided up into 6-800 modular cour-

ses of a relative short length. This made

it feasible to offer some of the courses

as continuing education courses to engineers
in practice. DtH and DIA therefore joined

in a decision to establish a continuing edu-
cation programme for engineers working in
practice on basis of the modular courses
taught in the normal curriculum.

Financing, Administration

DtH and DIA are economicdlly controlled
by the Ministry of Education and as part of
this control expenditures for and income from
courses in continuing education are not
allowed in their budgets. It was therefore
decided to offer the courses as evening-
classes and to set up a special arrangement
that allowed the teachers to be paid for
teaching the courses in their leisure time.
The Ministry permitted to use the class-rooms
and laboratory facilities of the two engineer-

ing schools for the courses free of any charge

Another important problem was that of
administration and promotion of the courses.
DtH and DIA had very limited experience in
this field and it was therefore decided not
to establish a special office within the
schools to take care of these tasks. Instead
an agreement was made with DIEU, according
to which the DIEU-organization .undertakes
these tasks on a payment-basis.

The responsibility for the programme
was placed on committee especially set up
for this purpose. In order to secure the best
possible cooperation among all partners in-
volved in the programme it was decided to
compose the committee of representatives -
from DtH (two teachers and one graduate stu-
dent) , DIA (two teachers and one undergra-
duate student) and DIEU (one staff-member
and one board-member). The programme thus
became a joint-programme of the three insti-
tutions DtH, DIA, and DIEU. Consequently,
the courses were called the 3D-courses and
the committee was called the 3D-committee.

The procedure in offering continuing
education courses was established as the
following: The teachers at DtH and DIA pro-
pose courses to the 3D-committee. The com-
mittee then decides whether or not to accept
the coyrse. If a course is accepted, the
3D-committee undertakes the financial re-
sponsibility for promoting the course and
DIEU undertakes the actual work of the pro-
motion. If a sufficient number of partici-
pants enroll the course, the necessary ar-
rangements concerning administration, book-
ing of rooms, payment of fees and salaries,
accounting, etc. are done by DIEU. If a course
is cancelled due to the fact that an insuf-
ficient number of participants have enrolled,
the teacher receives no salary while DIEU
receives a sum of money to cover the costs
of promotion and advertisement.

According to this arrangement the finan-
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"cial responsibility for the 3D-courses rests
within the 3D-committee while DIEU under-
takes the administrative tasks.

A garantee fund for the programme was
established on the basis of a donation from
the private Danish foundation, Otto M¢nsteds
Fond.

Need Analysis, Promotion

The 3D-committee does not apply any

systematical need analysis for the 3D-courses.

‘Twice a year all teachers at DtH and DIA are
asked to propose 3D-courses. The committee
then selects those courses that according to
its experience will be of interest to en-
gineers in practice. In the process of this
selection the 3D-committee might ask for ad-
vice from the advisory committees set up by
DIEU or from engineering firms, government
agencies, etc.

In some cases a 3D-course is developed
by a teacher from DtH or DIA on basis of a
proposal from the 3D-committee. However,
it should be underlined that the committee
has no authorization to order the teachers
at DtH and DIA to offer 3D-courses since
the courses are given in the leisure time
of the teachers.

All 3D-courses are advertised at least
once in the weekly journal INGENI@REN that
is distributed to all Danish engineers. The
3D-courses are also advertised in a catalogue
containing information on courses relevant
to continuing education of engineers and di-
stributed by DIEU to all Danish engineers
and engineering firms. In addition, many
courses are promoted by means of personal
calls or letters to firms and persons in
industry. All teachers offering a 3D-course
are therefore requested to forward a‘list of
firms and persons to whom the course might
be of special relevance; this list is used
for the latter mentioned type of promotion.

Format, Costs )

A typical 3D-course runs for 12 weeks,
one day per week, and 2 or 3 hours per day.
The normal period of time for the course is
between 4.30 p.m. and 6.30 or 7.30 p.m.
This arrangement allows the participants to
join the course directly after work. Courses

~arranged between 7 p.m. and 9 or 10 p.m.
have not been attractive.

As a general principle the 3D-programme
shall remain financial self-supported;
the 3D-committee therefore maintains a strict
budget control for the courses. This control
involves the following parameters where all
amounts quoted are referring to the fall term
of 1978:

a. The participant pays a fee of 45 Dkr.
per course-hour (45 minutes). This
fee has been established on such a
level that it corresponds to approx-

imately 35% of the fee for a normal
DIEU-course.

b. The teacher is paid a salary of 250
Dkr. per course-hour (45 minutes);
this amount includes salary for pre-
paration of the lectures, etc.

In addition the teacher is paid a
special salary of 2.000 Dkr. the first
time a 3D~course is offered; this
salary is paid for the effort made

to establish the course.

c. DIEU is paid 90 Dkr. per hour for pro--
motion and administration of the cour-
ses plus the expenditure for adver-
tisements. For a course that has been
cancelled due to an insufficient
number of enrollments the costs of
promotion and advertisements amount
to 3000 Dkr. as an average. For an
accomplished course the costs of
promotion, advertisements and admi-
nistration amount to 8000 Dkr. as an
average.

d. All expenses for text-books, notes,
coffee, etc. are taken direct into ac-
count for the specific course.

The minimum number of participants is
calculated on basis of these parameters for
each 3D-course as the number of enrollments
necessary for the course to break even. The
maximum number of participants is stipulated
on basis of pedagogic considerations, the
size of the class-room, etc.; normally not
more than 25 participants are allowed at a
course.

If the minimum number of enrollments for
a course is not reached the course is can-
celled, and the 3D-committee has to account
for a deficit. If the enrollment reaches a
number between minimum and maximum the course

‘is accomplished and the 3D-committee can

account for a profit. At the end of each se-
mester the 3D-committee checks that the 3D~
programme is breaking even. In case of a
deficit the fee is ajusted and special care
is taken to avoid offering courses for which
the minimum number of enrollments cannot

be reached. Profits are used to initiate

new 3D-courses and as a garantee fund.

Staff, Enrollment, Evaluation

As mentioned above it is voluntary for
the teachers at DtH and DIA to offer 3D-cour-
ses; approximately 10% of the teachers at
the two engineering schools are or have been
involved in the 3D-courses.

Being confined to the evening-class
format the 3D-courses attract only parti-
cipants living and working within a distance
of 30-50 km from the campus of DtH and DIA
in Lyngby. In practice this amounts to some
50% of all engineers employed in Denmark.
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Enrollment comes from all three categori :s

of Danish engineers with a slight overweight
of civilingenigrer. In some courses there
have been enrollments from non-engineers such
as technicians, pharmacisty, etc.

At the end of each course an evaluation
of the content and the teaching is performed
by means of a questionaire distributed pe-
tween the participants. The questionaire is
primary for the use of the teacher whereas
there is no systematic follow-up of the eva-
luation fiom the 3D~committes.

Results

3D-courses have now been offered for 10
semesters. Figure 2 .llustretes some of the
main results. The average r umber of
participants at 3D-courses .s 20. In the
fall term of 1977 and the spring term of
1978 the total turnover was 500.000 Dkr.
The following course-titles indicate
the most popular 3D-courses: Methods of
Statistical Analysis, Statjiwutical Design
of Experiments, Design of Concrete
Structures, Protection of Buildings
Against Fire, Solar Heating in Venmark,
and Micro-computer Science.

Pari Three:
Experience, conclusions

The following conclusicns, drawn from
five years of experiences w.th the 3D-pro-
gramme at Danmarks tekniske .lgjskole and
Danmarks Ingenigrzkademi may be of use to
planners of progrimmes for continuing édu-
cation of engineers. However, special care
shall be taken %0 evaluate the conclusions
on basis of the -:uca’ ional, economical,
and professional backgiound of the 3D-pro-
gramme .

At
in
of

least 5-10% of the courses taught
an undergraduate curriculum are
interest to engineers in practice.

At least 10% of the teachers at
an engineering school have an inter-
est in teaching continuing education;
their main motive is to get into
contact with engineers employed in
practice, however, the economical
motive shall not be underestimated.

ae

The evening-class format of the once-
a-week-direct-after-work type is
attractive to many engineers employed
in practice - and to employers.

d. Very few participants pay the course-
fee out of their own pocket; for
evening courses there seems to be
relative few problems in getting the
employer to pay the fee.

e. For promotion and advertising of a
programme for continuing education
professional assistance is necessary;
such an assistance is not often found
at engineering schools.

~ Nunmnper of courses

per term
42
{8 j
b L A
- (] \ A

offered
accompl ished

97 1975 1976 {977 1978

Price per hour

Profit per term Dkr . 50 ¢
Y 10000 Dkr.—~—- |
14 0}
13 Bo L

]
1! « o\ o}
\ (WP il D

. \ | *7 Ll L

{ {9 1975 " 1976 1977 1918
1, N/
J Deficit per term

10000 DKr.e====

Figure 2: The results of the 3D-programme

f. Strict budget control is extremely
important; easy ajustments of the
fees, etc. must be possible.

It can finally be added that no problems
have been encountered in having the 73D-pro-
gramme running parallelly to the DIEU-pro-
gramme. This is probably related to the fact
that the courses of the two programmes dif-
fer in format and in price.
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Summary i

In developing countries, under
the traditional system, education used
to be on the job, life long and inte-
grated with lLife's work. With the in-
troduction of modern system, the empha-
sis shifted to the education of the
child and the adolescent who was taken
out of his community milieu, given
imported knowledge and trained for
anciliary administrative, technical
clerical and teaching functions, This
elitist and rigid system has led to
serious socio-economic problems which
can only be mitigated by lLife-long
continuing education. Enzineering
Institutions in every country should
play their role in organising conti-
nuing technical education programmes
at all levels, International communi-
cation and cooperation is essential
in this great human effort, This First
Conference on Continuing Enzineering
Education is an important step in
that direction.

Traditional System of Education in
Developing Countries :

Before the introduction of
Western system of education in develop-
ing countries, learning, wisdom, tra-
dition and custom, which together
formed the substance of culture und
civilisation were passed by word of
mouth from generation tc generation,
There were no schools as we know them,
Zducation was direct i1 e learning
used tc be on the job and life-long,
Zlders, reformers and leuders preached
their {deas to adults, The Learned
continued their education through self-
study of scriptures, Xmphasls was on
the education of the adult rather
than of the child or the adolescent,
Cne's life, woric and study-exverience
were completely integrated, .

CONTINUING ENGINEERING EDUCATION
IN DEVELOPING COUNTRIES

Dr, M.L. Jain

Prinocipal/Director

Thapar Institute of Enginearing
and Tachnology

Patiala (Punjab), India

Modern System of Educatlon in
Developinz Countries i

With the introduction of modern
education in schools and colleges, the
emphasis shiftsd to the education of
the child and the adolescent, It took
the student out of his community milieu
and prepared him in an artificial
setting for work in the modern sector
for anciliary administrative, clerical
and other tecmical functions or for
teaching., Teachling drew its ccnitents
largely from imported knowlzdge and
scholarship, was devoted to work on
texts and not to the study of the real
problems of life, Leaming was more a
way to status und had minimal Llinks
with native culture. On the cther hand,
a rapld absorption of some of the
alements of the technological culture
have resulted in mariied contrasts of
'traditional' and ‘mcdern!,

Srisis of modern education :

Because of fast growth of ycuth
population in developing countries, the
demand of education as alsoc the enrol-
ment has been rising, So has been the
rise in expenditure on education, Cver
the past about twc decades educational
exmenditure has been growing at-least
twice as rapidly as the naticnal economy
and over-all public budget, Because of
other pressing needs like health, hou-~
sinz, national securitv and defence,
growth of educational budget has begun
tc slow down, (n the other side of the
eccnomle squecze is the rising cost per
student due to steadily risinz cost of
labour and material. Thus the education
systen 1s faced with nroblem as to how
to improve efficiency and productivity
by better utilisation of available
resources,

Due to the structural ri ldities
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and imperfections, which characteriae
the aeaconomiea of &weloping countries,
their theoretical manpower needs for
growth far exceed what the employment
market actually demands and can pay
for, Thia imbalance between demand und
Bupgly results in wlide spread unemploy-
ment and frustration amongst the educa-
ted which often manifests itself in
atudents unrest, It is clear that
aducational system has to take account
of prospectlive manpower needs and job
opportunities,

The maladjustment of education
system has another asgect i e what is
being taught and how 1t is being taught,
What is belng taught is abaolete in
terms of what today's students will
require to live effectively in the last
two decades of the 2th century and
well Into the 2lst. Moreover, what is
baing taught is irrelevant as well,
viewed in the cultural, soclal and
economic context of the particular
nations ind students concerned,

The teaching methods and educational

logistics, In short, the educational
technology, which were originally desig-
ned to serve a relatively small and
homogeneous group of telite! students
does not fit a much larger and far more
heterogeneous student cliental. Stan-
dardized curriculum, examination system,
chronological academic lock-step,
teacher-student ratio and all the rest
of pedagogical paraphernalia of an
earlier era are no longer relevant to
present day mass education. What is
needed,  quite obviously, i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>